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(54) BLOCK NOISE DETECTOR AND BLOCK NOISE ELIMINATOR 



(57) A vertical HPF 11 and a horizontal HPF 12 
receive a video signal 101, and extract only a high fre- 
quency component in the vertical/horizontal directions, 
respectively. Absolute value taking parts 13 and 14 take 
an absolute value thereof and change the value to a 
positive value. A horizontal accumulating/adding part 15 
and a vertical accumulating/adding part 16 accumu- 
late/add an input signal so as to output a vertical one- 
dimensional signal and a horizontal one-dimensional 
signal each periodically having a peak value in the ver- 
tical and horizontal directions. A horizontal peak detect- 
ing part 18 detects a horizontal peak position according 
to the horizontal one-dimensional signal. A vertical peak 

F I G. 



detecting part 17 detects a vertical peak position 
according to the vertical one-dimensional signal and 
identifies a format thereof. A binarization part 1 9 obtains 
a block boundary image, according to the horizontal 
peak position and the vertical peak position, in which 
pixel positions having a peak is provided with 1 and 
remaining pixel positions are provided with 0. 

In this manner, even if a block boundary to eliminate 
block noise thereon is not clearly identified, it becomes 
possible to correctly detect and eliminate the block 
boundary. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to block noise 
detecting apparatuses and block noise eliminating 

apparatuses, more particularly to a block noise detect- 
ing apparatus and a block noise eliminating apparatus 
of a type eliminating block noise to be arisen in digital 
images as a result of image encoding carried out by 
compressing the digital images to transfer and record. 

BACKGROUND ART 

[0002] Data compression is conventionally done for 
digital images, for example, to store the same in less 
volume of data. Such data compression includes a loss- 
less encoding method and a lossy encoding method. In 
the lossless encoding method, encoded data, after 
decoding, can be completely identical to data before 
encoding. On the other hand, in the lossy encoding 
method, encoded data, after decoding, cannot always 
be identical to data before encoding and may include an 
error in some degree. 

[0003] The lossless encoding method generally 
includes discrete cosine transform (hereinafter, referred 
to as DCT). After DCT is carried out, quantization often 
follows. In this manner, when data is encoded first 
through DCT and then quantization, for example, the 
data cannot be completely identical to data before 
encoding and includes noise (error). It means that an 
encoding operation first through DCT and then quanti- 
zation is lossy encoding. 

[0004] To carry out DCT, first of all, a one-frame 
image is regionally divided into a plurality of blocks. A 
block herein is a group of 8 x 8 two-dimensional pixel 
data, for example, and is regarded as a unit. Data 
encoded through DCT and quantization can be recon- 
stituted by being subjected to inverse quantization and 
inverse DCT. Through the inverse quantization and 
inverse DCT, image data including block noise can be 
reconstituted. 

[0005] Herein, block noise is described by referring 
to FIG. 24. 

[0006] FIG. 24 is a diagram illustrating a conven- 
tional concept in eliminating the block noise. FIG. 24(a) 
shows a one-frame image 701, FIG. 24(b) is an 
enlarged view of a partial boundary (hereinafter, 
referred to as block boundary) 706 between a block 704 
and a block 705 adjacent thereto in FIG. 24(a), and FIG. 
24(c) shows a state of pixels in FIG. 24(b) after being 
smoothed. 

[0007] It is now assumed, in FIG. 24(a), that pixels 
are in line in specific blocks in the one-frame image 701 . 
In FIG. 24(b), when a pixel a in the block 704 and pixel 
b in the block 705 are presumably bordering on the 
block boundary 706, a difference in pixel level therebe- 
tween being larger than a difference in in-block pixel 



level between a pixel c and pixel d, for example, causes 
the part to be block noise. Accordingly, image quality in 
the part will be degraded to a greater degree. 
[0008] As is known from this, block noise results 

5 from a level difference between pixels bordering on a 
block boundary in one-frame image. 
[0009] The block noise is common in the lossy 
encoding method including DCT and quantization 
where processing is carried out on a block basis. To 

10 eliminate noise arisen in images, generally, the images 
are entirely subjected to smoothing. Smoothing is an 
operation of determining a pixel in average by using var- 
ious pixels around a pixel to be processed. An operation 
of smoothing images with a low-pass filter (hereinafter, 

15 referred to as LPF) having a few taps is also smoothing. 
Such smoothing can eliminate not only block noise but 
noise observed in images in their entirety as shown in 
FIG. 24(c). 

[0010] Although there is no doubt that smoothing 

20 done on pixels can advantageously eliminate block 
noise, edges of images other than the block noise are 
also smoothed. Therefore, the images will disadvanta- 
geously be blurred. 

[0011] Further, in the above conventional tech- 
25 nique, the block noise can only be eliminated in a case 
where a block size and a block boundary are perfectly 
identified. 

[001 2] Still further, in a case where edges of images 
are bordering on the block boundary, the block noise 

30 causes less influence than the edges of the images. In 
the conventional technique in the foregoing, however, 
every block boundary is subjected to smoothing. In this 
manner, the edges of images bordering on the block 
boundary will be blurred, and thus smoothing done on 

35 the block boundary may degrade image quality to a 
greater degree. 

[0013] Therefore, an object of the present invention 
is to provide a block noise detecting apparatus of a type 
correctly detecting a block boundary targeted to elimi- 

40 nate block noise even when that is not clearly identified. 
[0014] Another object of the present invention is to 
provide a block noise eliminating apparatus of a type 
eliminating block noise without blurring images, not 
smoothing images even on a block boundary if block 

45 noise thereon is low, and best matching to visual 
scenes. 

[001 5] Still another object of the present invention is 
to provide a block noise eliminating apparatus of a type 
eliminating block noise observed in an input signal even 

50 if the input signal is an analog signal or external digital 
signal (DVD or STB, for example) in a multi-format 
(interlace system or progressive system, for example). 
[0016] Further, a dot clock can be regenerated in a 
video processing system by using the block noise 

55 detecting apparatus of the present invention. 
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DISCLOSURE OF THE INVENTION 

[0017] The present invention has the following fea- 
tures to attain the objects above. 
[0018] A first aspect is directed to a block noise 
detecting apparatus of a type detecting, from a digital 
video signal subjected to lossy encoding on a predeter- 
mined image block basis, block noise caused by decod- 
ing the video signal, the apparatus comprising: 

means for detecting a level of the block noise in the 
video signal; and 

means for detecting a block boundary (where the 
block noise is generated) in the video signal. 

[0019] As described above, in the first aspect, by 
correctly detecting a block boundary of an image to be 
regionally divided into a plurality of blocks and a block 
noise level thereon, block noise can be detected. 
[0020] A second aspect is directed to a block noise 
detecting apparatus of a type detecting, from a digital 
video signal subjected to lossy encoding on a predeter- 
mined image block basis, block noise caused by decod- 
ing the video signal, the apparatus comprising: 

signal extracting means for receiving the video sig- 
nal and extracting only a high frequency component 

therefrom; 

absolute value taking means for taking an absolute 
value of a high frequency component signal output- 
ted from the signal extracting means; 
accumulating/adding means for accumulating/add- 
ing the absolute-value-taken high frequency com- 
ponent signal outputted from the absolute value 
taking means in a predetermined period; 
periodicity detecting means for detecting periodicity 
of the block noise in accordance with an accumula- 
tion/addition result outputted from the accumulat- 
ing/adding means; and 

block boundary determining means for determining 
a block boundary (where the block noise is gener- 
ated) from a periodic signal detected by the perio- 
dicity detecting means. 

[0021] As described above, in the second aspect, 
by detecting periodicity of block noise and by correctly 
detecting a block boundary of an image to be regionally 
divided into a plurality of blocks, the block noise can be 
detected. 

[0022] According to a preferable and concretive 
third aspect, in the second aspect, the block boundary 
determining means distinguishes, in binary, between 
positional information on the block boundary and posi- 
tional information on the rest. In this manner, a block 
boundary can be easily provided. 
[0023] According to a fourth aspect, in the second 
and third aspects, the block noise detecting apparatus 
further comprises: 



frame difference taking means for receiving the 
video signal and determining a signal difference 
among a plurality of predetermined frames thereof; 
region determining means for determining, by refer- 

5 ring to the signal difference outputted from the 

frame difference taking means for whether or not 
the difference is more than a predetermined thresh- 
old value, a region where the block noise to be elim- 
inated is observed (hereinafter, referred to as noise 

10 region); and 

block edge controlling means for masking the block 
boundary determined by the block boundary deter- 
mining means in the noise region determined by the 
region determining means, and then determining a 

15 block boundary corresponding to the noise region. 

[0024] As described above, in the fourth aspect, it 
becomes possible to further classify a block boundary 
compared to the second and third aspects by referring 
20 to the extent of image variation of images having block 
noise. As a result, only parts having high block noise 
observed in visual scenes can be detected as the block 
boundary. 

[0025] According to a preferable and concretive fifth 
25 aspect, in the fourth aspect, the frame difference taking 
means determines a signal difference between a cur- 
rent frame and a one-frame-before frame. In this man- 
ner, only parts having high block noise observed in 
visual scenes can be detected as a block boundary. 
30 [0026] According to a preferable and concretive 
sixth aspect, in the fourth and fifth aspects, the region 
determining means preferably distinguishes, in binary, 
between a part exceeding the threshold value and a 
part not exceeding the threshold value. In this manner, 
35 noise regions can be easily provided. 

[0027] According to a seventh aspect, in the fourth 
to sixth aspects, 

the block noise detecting apparatus further com- 
40 prises singular point eliminating means for exclud- 
ing a noise part observed in a predetermined small 
region of the noise region determined by the region 
determining means, wherein 
the block edge controlling means masks the block 
45 boundary determined by the block boundary deter- 
mining means in the noise-part-excluded noise 
region outputted from the singular point eliminating 
means. 

50 [0028] As described above, in the seventh aspect, 
the smaller regions in the image, in the fourth to sixth 
aspects, where hardly benefit from noise elimination by 
smoothing are eliminated. In this manner, processing of 
taking frame difference can be enhanced and accord- 

55 ingly image quality is improved and data is reduced in 
volume. 

[0029] According to a preferable eighth aspect, in 
the second to seventh aspects, the signal extracting 
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means, the absolute value taking means, the accumu- 
lating/adding means, and the periodicity detecting 
means each execute processing for the video signal in 
either horizontal or vertical direction, or both directions. 
[0030] According to a ninth aspect, in the eighth 5 
aspect, 



[0031] As described above, in the ninth aspect, a 
block boundary can be correctly detected without dete- 15 
riorating periodicity of block image regardless of formats 
(interlace system/progressive system, for example) of a 
video signal to be inputted in eighth aspect. 
[0032] A tenth aspect is directed to a block noise 
eliminating apparatus of a type detecting and eliminat- 20 
ing, from a digital video signal subjected to lossy encod- 
ing on a predetermined image block basis, block noise 
caused by decoding the video signal, the apparatus 
comprising: 

25 

means for detecting a level of the block noise in the 
video signal; 

means for detecting a block boundary (where the 
block noise is generated) in the video signal; and 
means for eliminating, in the block boundary, only 30 
the block noise whose the detected level is more 
than a predetermined threshold value. 

[0033] As described above, in the tenth aspect, by 
correctly detecting a block boundary of an image to be 35 
regionally divided into a plurality of blocks and a block 
noise level thereon, the block noise can be detected. In 
this manner, block noise observed on the block bound- 
ary can be eliminated. 

[0034] An eleventh aspect is directed to a block 40 
noise eliminating apparatus of a type detecting and 
eliminating, from a digital video signal subjected to lossy 
encoding on a predetermined image block basis, block 
noise caused by decoding the video signal, the appara- 
tus comprising: 45 

signal extracting means for receiving the video sig- 
nal and extracting only a high frequency component 

therefrom; 

absolute value taking means for taking an absolute 50 
value of a high frequency component signal output- 
ted from the signal extracting means; 
accumulating/adding means for accumulating/add- 
ing the absolute-value-taken high frequency com- 
ponent signal outputted from the absolute value 55 
taking means in a predetermined period; 
periodicity detecting means for detecting periodicity 
of the block noise in accordance with an accumula- 



tion/addition result outputted from the accumulat- 
ing/adding means; 

block boundary determining means for determining 
a block boundary (where the block noise is gener- 
ated) from a periodic signal detected by the perio- 
dicity detecting means; and 

block noise eliminating means for eliminating the 
block noise with respect to the block boundary. 

[0035] As described above, in the eleventh aspect, 
by detecting periodicity of block noise and by correctly 
detecting a block boundary of an image to be regionally 
divided into a plurality of blocks, the block noise can be 
detected. In this manner, block noise observed on the 
block boundary can be eliminated. 
[0036] According to a preferable and concretive 
twelfth aspect, in the eleventh aspect, the block bound- 
ary determining means distinguishes, in binary, 
between positional information on the block boundary 
and positional information on the rest. In this manner, a 
block boundary can be easily provided. 
[0037] According to a thirteenth aspect, in the elev- 
enth and twelfth aspects, the block noise eliminating 
apparatus further comprises: 

frame difference taking means for receiving the 
video signal and determining a signal difference 
among a plurality of predetermined frames thereof; 
region determining means for determining, by refer- 
ring to the signal difference outputted from the 
frame difference taking means for whether or not 
the difference is more than a predetermined thresh- 
old value, a region where the block noise to be elim- 
inated is observed (hereinafter, referred to as noise 
region); and 

block edge controlling means for masking the block 
boundary determined by the block boundary deter- 
mining means in the noise region determined by the 
region determining means, and then determining a 
block boundary corresponding to the noise region, 
wherein 

the block noise eliminating means eliminates the 
block noise with respect to the block boundary cor- 
responding to the noise region. 

[0038] As described above, in the thirteenth aspect, 
it becomes possible to further classify a block boundary 
compared to the eleventh and twelfth aspects by refer- 
ring to the extent of image variation of images having 
block noise. As a result, only parts having high block 
noise observed in visual scenes can be detected and 
eliminated as the block boundary. 
[0039] According to a preferable and concretive 
fourteenth aspect, in the thirteenth aspect, the frame 
difference taking means preferably determines a signal 
difference between a current frame and a one-frame- 
before frame. In this manner, only parts having high 
block noise observed in visual scenes can be detected 



when each of the processing is executed for the 
video signal in the vertical direction, 
the periodicity detecting means successively 10 
changes frames used for detection according to a 
format of the video signal to be inputted. 
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and eliminated as tlie block boundary. 
[0040] According to a preferable and concretive fif- 
teenth aspect, in the thirteenth and fourteenth aspects, 
the region determining means distinguishes, in binary, 
between a part exceeding the threshold value and a 5 
part not exceeding the threshold value. In this manner, 
noise regions can be easily provided. 
[0041] According to a sixteenth aspect, in the thir- 
teenth to fifteenth aspects, the block noise eliminating 
means further comprises singular point eliminating io 
means for excluding a noise part observed in a prede- 
termined small region of the noise region determined by 
the region determining means, wherein 

the block edge controlling means masks the block 15 
boundary determined by the block boundary deter- 
mining means in the noise-part-excluded noise 
region outputted from the singular point eliminating 
means. 

20 

[0042] As described above, in the sixteenth aspect, 
the smaller regions in the image, in the thirteenth to fif- 
teenth aspects, where hardly benefit from noise elimina- 
tion by smoothing are eliminated. In this manner, 
processing of taking frame difference can be enhanced 25 
and accordingly image quality is improved and data is 
reduced in volume. 

[0043] According to a preferable seventeenth 
aspect, in the eleventh to sixteenth aspects, the signal 
extracting means, the absolute value taking part, the 30 
accumulating/adding means, and the periodicity detect- 
ing means each preferably execute processing for the 
video signal in either horizontal or vertical direction, or 
both directions. 

[0044] According to an eighteenth aspect, in the 35 
seventeenth aspect, the block noise eliminating appara- 
tus further comprises identifying means for identifying a 
format for the video signal to be inputted, wherein 

when each of the processing is executed for the 40 
video signal in the vertical direction, 
the identifying means has the periodicity determin- 
ing means successively change frames used for 
detection according to the format. 

45 

[0045] As described above, in the eighteenth 
aspect, a block boundary can be correctly detected 
without deteriorating periodicity of block image regard- 
less of formats (interlace system/progressive system, 
for example) of a video signal to be inputted in seven- so 
teenth aspect. 

[0046] A nineteenth aspect is directed to a block 
noise eliminating apparatus of a type detecting and 
eliminating, from a digital video signal subjected to lossy 
encoding on a predetermined image block basis, block 55 
noise caused by decoding the video signal, the appara- 
tus comprising: 



vertical block boundary detecting means for receiv- 
ing the video signal and detecting, with respect to 
the video signal, a block boundary (where the block 
noise is generated) in the lateral direction and a 
block noise level on a screen; 
horizontal block boundary detecting means for 
receiving the video signal and detecting, with 
respect to the video signal, the block boundary in a 
longitudinal direction and block noise level on the 
screen; 

block area detecting means for specifying the block 
boundary in both longitudinal and lateral directions 
from detection results of the vertical block boundary 
detecting means and the horizontal block boundary 
detecting means; and 

block boundary smoothing means for smoothing 
the video signal to be inputted in a predetermined 
manner corresponding to the block boundary in 
both longitudinal and lateral directions specified by 
the block area detecting means. 

[0047] As described above, in the nineteenth 

aspect, a block boundary and block noise level can be 
correctly detected. In this manner, smoothing can be 
properly done according to the block noise level, and 
thus block noise can be eliminated more effectively for 
the best match to the visual scenes. 
[0048] According to a twentieth aspect showing the 
preferable and concretive structure, in the nineteenth 
aspect, the vertical block boundary detecting means 
comprises: 

a vertical high-pass filter (hereinafter, referred to as 
HPF) extracting only a vertical high frequency com- 
ponent of the video signal; 

first absolute value taking means for taking an 
absolute value of a high frequency component sig- 
nal outputted from the vertical HPF; 
horizontal accumulating/adding means for accumu- 
lating/adding the absolute-value-taken high fre- 
quency component signal outputted from the first 
absolute value taking means in the horizontal direc- 
tion; 

a first HPF again extracting high frequency compo- 
nent from the accumulated/added high frequency 
component signal outputted from the horizontal 
accumulating/adding means; 
first N-point accumulating/adding means for accu- 
mulating/adding a signal outputted from the first 
HPF on a predetermined N-point basis (where N is 
a positive integer); 

a first temporal filter detecting the block noise level 
of the video signal by computing the signal output- 
ted from the first HPF in the temporal direction; 
first maximum value detecting means for determin- 
ing a maximum value and a position thereof among 
N-piece accumulated/added values determined by 
the first N-point accumulating/adding means 
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through accumulation/addition; and 
first masking means for masking the block noise 
level detected by the first temporal filter at the posi- 
tion of the maximum value outputted from the first 
maximum value detecting means, and then deter- 5 
mining a vertical block boundary corresponding to 
the position, wherein 

the horizontal block boundary detecting means 
comprises: io 

a horizontal HPF extracting only a horizontal high 
frequency component of the video signal: 
second absolute value taking means for taking an 
absolute value of a high frequency component sig- 15 
nal outputted from the horizontal HPF; 
vertical accumulating/adding means for accumulat- 
ing/adding the absolute-value-taken high frequency 
component signal outputted from the second abso- 
lute value taking means in the vertical direction; 20 
a second HPF again extracting high frequency 
component from the accumulated/added high fre- 
quency component signal outputted from the verti- 
cal accumulating/adding means; 

N-point accumulating/adding means for accumulat- 25 

ing/adding a signal outputted from the second HPF 

on a predetermined N-point basis; 

a second temporal filter detecting the block noise 

level of the video signal by computing the signal 

outputted from the second HPF in the temporal 30 

direction; 

second maximum value detecting means for deter- 
mining a maximum value and a position thereof 
among the N-piece accumulated/added values 
determined by the second N-point accumulat- 35 
ing/adding means through accumulation/addition; 
and 

second masking means for masking the block noise 
level detected by the second temporal filter at the 
position of the maximum value outputted from the 40 
second maximum value detecting means and then 
determining a vertical block boundary correspond- 
ing to the position. 



[0049] In this manner, it becomes possible to detect 45 
block noise level less in variation in the temporal direc- 
tion, and to execute smoothing in an appropriate man- 
ner according to the block noise level. Accordingly, block 
noise can be eliminated more effectively for the best 
match to the visual scenes. 50 
[0050] A twenty-first aspect is directed to a block 
noise eliminating apparatus of a type detecting and 
eliminating, from a digital video signal subjected to lossy 
encoding on a predetermined image block basis, block 
noise caused by decoding the video signal, the appara- 55 
tus comprising: 

AD converting means for receiving the video signal 



in an analog fashion and then converting the same 

into a digital fashion; 

digital decoding means for receiving the video sig- 
nal in an encoded digital fashion for decoding and 
outputting the decoded block boundary information; 
a selector receiving the video signal outputted from 
the AD converting means and the video signal out- 
putted from the digital decoding means and selec- 
tively outputting either one of the video signals as is 
externally instructed; 

vertical block boundary detecting means for receiv- 
ing the video signal selected by the selector and 
detecting, with respect to the video signal, a block 
boundary (where the block noise is generated) in 
the lateral direction and a block noise level on a 
screen; 

horizontal block boundary detecting means for 
receiving the video signal selected by the selector 
and detecting, with respect to the video signal, the 
block boundary in the longitudinal direction and the 
block noise level on a screen; 
block area detecting means for specifying the block 
boundary in both longitudinal and lateral directions 
from detection results of the vertical block boundary 
detecting means and the horizontal block boundary 
detecting means; and 

block boundary smoothing means for smoothing 
the video signal to be inputted in a predetermined 
manner corresponding to the block boundary in 
both longitudinal and lateral directions specified by 
the block area detecting means, wherein 
the vertical block boundary detecting means and 
the horizontal block boundary detecting means out- 
put, to the block area detecting means, the block 
boundary based on each of the detection results 
when the selector selects the video signal outputted 
from the AD converting means, and output the 
block boundary based on the block boundary infor- 
mation outputted from the digital decoding means 
when the selector selects the video signal outputted 
from the digital decoding means. 

[0051] As described above, in the twenty-first 
aspect, a block boundary and block noise level corre- 
sponding to a video signal to be inputted can be cor- 
rectly detected. In this manner, smoothing can be done 
in a proper manner according to the block noise level, 
and thus block noise can be eliminated more effectively 
for the best match to the various visual scenes to be 
inputted. 

[0052] According to a twenty-second aspect show- 
ing the preferable and concretive structure, in the 
twenty-first aspect, 

the vertical block boundary detecting means prefer- 
ably comprises: 

a vertical high -pass filter (hereinafter, referred 
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to as HPF) extracting only a vertical high fre- 
quency component of the video signal; 
first absolute value taking means for taking an 
absolute value of a high frequency component 
signal outputted from the vertical HPF; 5 
horizontal accumulating/adding means for 
accumulating/adding the absolute-value-taken 
high frequency component signal outputted 
from the first absolute value taking means in 
the horizontal direction; io 
a first HPF again extracting high frequency 
component from the accumulated/added high 
frequency component signal outputted from the 
horizontal accumulating/adding means; 
first N-point accumulating/adding means for 15 
accumulating/adding a signal outputted from 
the first HPF on a predetermined N-point basis 
(where N is a positive integer); 
a first temporal filter detecting the block noise 
level of the video signal by computing the sig- 20 
nal outputted from the first HPF in the temporal 
direction; 

first maximum value detecting means for deter- 
mining a maximum value and a position thereof 
among N -piece accumulated/added values 25 
determined by the first N-point accumulat- 
ing/adding means through accumulation/addi- 
tion; 

a first selector synchronizing with the selector's 
selection and selectively outputting either one 30 
of the block boundary information outputted 
from the digital decoding means or the position 
of the maximum value outputted from the first 
maximum value detecting means; and 
first masking means for masking the block 35 
noise level detected by the first temporal filter 
at the block boundary outputted from the first 
selector, and determining a vertical block 
boundary corresponding to the position, 
wherein 40 

the horizontal block boundary detecting means 
comprises: 

a horizontal HPF extracting only a horizontal 45 
high frequency component of the video signal; 
second absolute value taking means for taking 
an absolute value of a high frequency compo- 
nent signal outputted from the horizontal HPF; 
vertical accumulating/adding means for accu- 50 
mulating/adding the absolute-value-taken high 
frequency component signal outputted from the 
second absolute value taking means in the ver- 
tical direction; 

a second HPF again extracting high frequency 55 
component from an accumulated/added high 
frequency component signal outputted from the 
vertical accumulating/adding means; 



N-point accumulating/adding means for accu- 
mulating/adding a signal outputted from the 
second HPF on a predetermined N-point basis; 
a second temporal filter detecting the block 
noise level of the video signal by computing the 
signal outputted from the second HPF in the 
temporal direction; 

second maximum value detecting means for 
determining a maximum value and a position 
thereof among the N-piece accumulated/added 
values determined by the second N-point accu- 
mulating/adding means through accumula- 
tion/addition; 

a second selector synchronizing with the selec- 
tor's selection and selectively outputting either 
one of the block boundary information output- 
ted from the digital decoding means or the 
position of the maximum value outputted from 
the second maximum value detecting means; 
and 

second masking means for masking the block 
noise level detected by the second temporal fil- 
ter at the block boundary outputted from the 
second selector, and determining a vertical 
block boundary corresponding to the position. 

[0053] In this manner, it becomes possible to detect 
block noise level less in variation in the temporal direc- 
tion, and to execute smoothing in an appropriate man- 
ner according to the block noise level. Accordingly, block 
noise can be eliminated more effectively for the best 
match to the various visual scenes to be inputted. 
[0054] According to a twenty-third aspect showing 
the preferable and concretive structure, in the twentieth 
and twenty-second aspects, 

the block boundary smoothing means preferably 
comprises: 

a horizontal HPF extracting only a horizontal 
high frequency component of the video signal; 
first multiplying means for multiplying an output 
of the horizontal HPF and an output of the hor- 
izontal block boundary detecting means; 
first deducting means for deducting an output 
of the first multiplying means from the video 
signal; 

a vertical HPF extracting only a vertical high 
frequency component of the video signal; 
second multiplying means for multiplying an 
output of the vertical HPF and an output of the 
vertical block boundary detecting means; and 
second deducting means for deducting an out- 
put of the second multiplying means from the 
video signal, wherein 

the block noise is eliminated according to the block 
noise level. 
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[0055] In this manner, block noise can be effectively 
eliminated without deteriorating a video signal to be 
inputted. 

[0056] According to a twenty-fourth aspect, in the 
nineteenth to twenty-third aspects, the block noise elim- 5 
inating apparatus further comprises picture enhancing 
means for controlling a picture enhancement level 
emphasizing an outline part of the video signal accord- 
ing to the block noise level detected by the horizontal 
block boundary detecting means and the vertical block io 
boundary detecting means. 

[0057] As described above, in the twenty-fourth 
aspect, it becomes possible to properly carry out picture 
enhancement according to the block noise level, 
whereby picture enhancement of a video signal can be is 
done without emphasizing block noise in the nineteenth 
to twenty-third aspects. 

[0058] According to a twenty-fifth aspect, in the 
nineteenth to twenty-fourth aspects, the block noise 
eliminating apparatus further comprises controlling 20 
means for specifying the video signal (type or quality 
thereof, for example) to be inputted in accordance with 
the block noise level detected by the horizontal block 
boundary detecting means and the vertical block 
boundary detecting means, and 25 

the controlling means on-screen-displays a result of 
the specification on a screen in a predetermined 
format. 

30 

[0059] As described above, in the twenty-fifth 
aspect, effects obtained by elimination of video sources 
or block noise can be acknowledged at a glance by on- 
screen-displaying information in the nineteenth to 
twenty-fourth aspects. 35 
[0060] A twenty-sixth aspect is directed to a vertical 
block boundary detecting apparatus of a type detecting, 
from a digital video signal subjected to lossy encoding 
on a predetermined image block basis, block noise in 
the vertical direction caused by decoding the video sig- 40 
nal, the apparatus comprising: 



N-point accumulating/adding means for accumulat- 
ing/adding a signal outputted from the HPF on a 
predetermined N-point basis (where N is a positive 
integer); 

a temporal filter detecting the block noise level of 
the video signal by computing the signal outputted 
from the HPF in the temporal direction; 
maximum value detecting means for determining a 
maximum value and a position thereof among N- 
piece accumulated/added values determined by 
the N-point accumulating/adding means through 
accumulation/addition; and 

masking means for masking the block noise level 
detected by the temporal filter at the position of the 
maximum value outputted from the maximum value 
detecting means, and determining a vertical block 
boundary corresponding to the position. 

[0061] As described above, in the twenty-sixth 
aspect, a device for detecting a block boundary in the 
vertical direction is structured separately. 
[0062] A twenty-seventh aspect is directed to a hor- 
izontal block boundary detecting apparatus of a type 
detecting, from a digital video signal subjected to lossy 
encoding on a predetermined image block basis, block 
noise in the horizontal direction caused by decoding the 
video signal, the apparatus comprising: 

a horizontal high-pass filter (hereinafter, referred to 
as HPF) receiving the video signal and extracting 
only a vertical high frequency component of the 
video signal; 

absolute value taking means for taking an absolute 
value of a high frequency component signal output- 
ted from the horizontal HPF; 

vertical accumulating/adding means for accumulat- 
ing/adding the absolute-value-taken high frequency 
component signal outputted from the absolute 
value taking means in the vertical direction; 
an HPF again extracting high frequency component 
from the accumulated/added high frequency com- 
ponent signal outputted from the vertical accumu- 
lating/adding means; 

N-point accumulating/adding means for accumulat- 
ing/adding a signal outputted from the HPF on a 
predetermined N-point basis (where N is a positive 
integer); 

a temporal filter detecting the block noise level of 
the video signal by computing the signal outputted 
from the HPF in the temporal direction; 
maximum value detecting means for determining a 
maximum value and a position thereof among N- 
piece accumulated/added values determined by 
the N-point accumulating/adding means through 
accumulation/addition; and 

masking means for masking the block noise level 
detected by the temporal filter at the position of the 
maximum value outputted from the maximum value 



a vertical high-pass filter (hereinafter, referred to as 
HPF) receiving the video signal and extracting only 
a vertical high frequency component of the video 45 

signal; 

absolute value taking means for taking an absolute 
value of a high frequency component signal output- 
ted from the vertical HPF; 

horizontal accumulating/adding means for accumu- 50 
lating/adding the absolute-value-taken high fre- 
quency component signal outputted from the 
absolute value taking means in the horizontal direc- 
tion; 

an HPF again extracting high frequency component 55 
from the accumulated/added high frequency com- 
ponent signal outputted from the horizontal accu- 
mulating/adding means; 
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detecting means, and determining a liorizontai 
blocl^ boundary corresponding to tine position. 

[0063] As described above, in tine twenty-seventli 
aspect, a device for detecting a block boundary in tine 5 
horizontal direction is structured separately. 
[0064] A twenty-eighth aspect is directed to a dot 
clock controlling apparatus of a type controlling a dot 
clock to be regenerated in a video processing system in 
which a digital video signal subjected to lossy encoding io 
on a predetermined image block basis is processed, the 
apparatus comprising: 

clock generating means for generating the dot clock 
used in the video processing system in accordance is 
with a horizontal synchronizing pulse; 
horizontal block boundary detecting means for 
receiving the video signal and detecting a longitudi- 
nal block boundary (where block noise is gener- 
ated) on a screen with respect to the video signal; 20 
and 

controlling means for changing delay of the clock 

generating means in such a manner that the block 
boundary detected by the horizontal block bound- 
ary detecting means periodically has a single max- 25 
imum point (peak). 

[0065] As described above, in the twenty-eighth 
aspect, a horizontal block boundary corresponding to 
the video signal to be inputted are detected, and then a 30 
dot clock is regenerated according to positions thereof. 
In this manner, a clock whose phase is coincided with 
that of a dot clock of the video signal can be correctly 
regenerated. 

[0066] According to a twenty-ninth aspect showing 35 

the preferable and concretive structure, in the twenty- 
eighth aspect, the horizontal block boundary detecting 
means comprises: 

a horizontal high-pass filter (hereinafter, referred to 40 
as HPF) receiving the video signal and extracting 
only a vertical high frequency component of the 
video signal; 

absolute value taking means for taking an absolute 
value of a high frequency component signal output- 45 
ted from the horizontal HPF; 

vertical accumulating/adding means for accu- 
mulating/adding the absolute-value-taken high 
frequency component signal outputted from the 50 
absolute value taking means in the vertical 
direction; 

an HPF again extracting high frequency com- 
ponent from the accumulated/added high fre- 
quency component signal outputted from the 55 
vertical accumulating/adding means; and 
N-point accumulating/adding means for accu- 
mulating/adding a signal outputted from the 



HPF on a predetermined N-point basis (where 
N is a positive integer). 

[0067] In this manner, it becomes possible to cor- 
rectly regenerate a clock whose phase is coincided with 
that of a dot clock of the video signal. 
[0068] A thirtieth aspect is directed to a recording 
medium containing a program recorded thereon, to be 
run in a computer device, for detecting block noise from 
a digital video signal subjected to lossy encoding on a 
predetermined image block basis caused by decoding 
the video signal, the program for realizing an opera- 
tional environment on the computer device comprising 
the steps of: 

extracting only a high frequency component from 
the video signal; 

taking an absolute value of the extracted high fre- 
quency component signal; 

accumulating/adding the absolute-value-taken high 
frequency component signal in a predetermined 
period; 

detecting periodicity of the block noise in accord- 
ance with the accumulation/addition result; and 
determining a block boundary (where the block 
noise id generated) in accordance with a signal 
having the detected periodicity. 

[0069] According to a thirty-first aspect, in the thirti- 
eth aspect, the program further comprises a step of 
eliminating the block noise with respect to the block 
boundary. 

[0070] According to a preferable and concretive 
thirty-second aspect, in the thirtieth and thirty-first 
aspects, in the step of determining the block boundary, 
positional information on the block boundary and posi- 
tional information on the rest are distinguished, in 
binary, from each other. 

[0071] According to a thirty-third aspect, in the thir- 
tieth to thirty-second aspects, the program further com- 
prises the steps of: 

determining a signal difference among a plurality of 
predetermined frames of the video signal; 
determining a region where block noise to be elimi- 
nated is observed (hereinafter, referred to as noise 
region) with reference whether or not the signal dif- 
ference is larger than a predetermined threshold 
value; and 

masking the block boundary in the noise region, 
and determining a block boundary corresponding to 
the noise region. 

[0072] According to a preferable and concretive 
thirty-fourth aspect, in the thirty-third aspect, in the step 
of determining the signal difference, a signal difference 
between a current frame and a one-before-frame is 
determined. 
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[0073] According to a preferable and concretive 

thirty-fifth aspect, in the thirty-third to thirty-fourth 
aspects, in the step of determining the noise region, a 
part exceeding the threshold value and a part not 
exceeding the threshold value are distinguished, in 5 
binary, from each other. 

[0074] According to a thirty-sixth aspect, in the 
thirty-third to thirty-fifth aspects, the recording medium 
further comprises a step of eliminating a noise part in a 
predetermined small region of the noise region, wherein 10 

in the step of determining a blocl<. boundary corre- 
sponding to the noise block, the block boundary is 
masked in the noise-part-eliminated noise region. 

[0075] According to a preferable and concretive 
thirty-seventh aspect, in the thirtieth to thirty-sixth 
aspects, each of the steps is executed in either horizon- 
tal direction or vertical direction of the video signal, or in 
both directions. 

[0076] According to a thirty-eighth aspect, in the 
thirty-seventh aspect, when each of the processing is 
executed in the vertical direction of the video signal, 

in the step of detecting periodicity, frames used for 
detection are successively changed corresponding 
to a format of the video signal to be inputted. 

[0077] A thirty-ninth aspect is directed to a record- 
ing medium containing a program recorded thereon, to 
be run in a computer device, for detecting block noise 
from a digital video signal subjected to lossy encoding 
on a predetermined image block basis caused by 
decoding the video signal, the program for realizing an 
operational environment on the computer device com- 
prising the steps of: 



[0078] According to a fortieth aspect showing the 
preferable and concretive technique, in the thirty-ninth 55 
aspect, 

the step of detecting as to the lateral direction com- 



prises the steps of: 

extracting only a vertical high frequency com- 
ponent from the video signal; 
taking an absolute value of the extracted high 
frequency component signal; 
accumulating/adding the absolute-value-taken 
high frequency component signal in the hori- 
zontal direction; 

again extracting high frequency component 
from the accumulated /added high frequency 
component signal; 

accumulating/adding a signal outputted in the 
step of again extracting high frequency compo- 



frequency component signal; 
accumulating/adding the absolute-value-taken 
high frequency component signal in the vertical 
direction; 

again extracting high frequency component 
from the accumulated/added high frequency 
component signal; 

accumulating/adding a signal outputted in the 
step of again extracting high frequency compo- 
nent on a predetermined N-point basis; 
detecting the block noise level of the video sig- 
nal by computing the signal outputted in the 
step of again extracting high frequency compo- 
nent in the temporal direction; 
determining a maximum value and a position 
thereof among the N-piece accumulated/added 
values determined by the accumulation/addi- 
tion; and 

masking the detected block noise level at the 
position of the maximum value, and determin- 
ing a vertical block boundary corresponding to 
the position. 



15 nent on a predetermined N-point basis (N is a 

positive integer); 

detecting the block noise level of the video sig- 
nal by computing the signal outputted in the 
step of again extracting high frequency compo- 
20 nent in the temporal direction; 

determining a maximum value and a position 
thereof among N-piece accumulated/added 
values determined by the accumulation/addi- 
tion; and 

25 masking the detected block noise level at the 

position of the maximum value, and determin- 
ing a vertical block boundary corresponding to 
the position, and 

30 the step of detecting as to the longitudinal direction 
comprises the steps of: 

extracting only a horizontal high frequency 
component of the video signal; 
35 taking an absolute value of the extracted high 



detecting, with respect to the video signal, a block 
boundary (where the block boundary is generated) 
in the lateral direction and a block noise level on the 40 

screen; 

detecting, with respect to the video signal, the block 
boundary in the longitudinal direction and block 
noise level on the screen; 

specifying the block boundary in both longitudinal 45 
and lateral directions from a detection result 
obtained in the step of detecting as to the lateral 
direction and the step of detecting as to the longitu- 
dinal direction; and 

smoothing the video signal in a predetermined so 
manner corresponding to the block boundary in 
both longitudinal and lateral directions. 



10 



19 



EP0 998 146 A1 



20 



[0079] A forty-first aspect is directed to a recording 

medium containing a program recorded thereon, to be 
run in a computer device, for detecting block noise from 
a digital video signal subjected to lossy encoding on a 
predetermined image blocl^ basis caused by decoding 
tlie video signal, tlie program for realizing an opera- 
tional environment on the computer device further com- 
prising the steps of: 

converting the video signal in an analog fashion into 

a digital fashion; 

decoding the digital-encoded video signal; 
outputting the decoded block boundary information; 
selecting either one of a video signal outputted in 
the converting step or a video signal outputted in 
the decoding step as is externally instructed: 
detecting a lateral block boundary on a screen and 
a block noise level with respect to the video signal 
outputted in the selecting step; 
detecting a longitudinal block boundary on a screen 
and a block noise level with respect to the video sig- 
nal outputted in the selecting step; 
specifying the block boundary in both longitudinal 
and lateral directions from detection results 
obtained in the step of detecting the lateral direction 
and the step of detecting the longitudinal direction; 
and 

smoothing the video signal in a predetermined 
manner according to the block boundary in both 
longitudinal and lateral directions, wherein 
in the step of detecting as to lateral direction and 
the step of detecting as to longitudinal direction, the 
block boundary based on each of the detection 
results is outputted for the video signal outputted in 
the converting step, and the block boundary based 
on the decoded block boundary information are out- 
putted for the video signal outputted in the decoding 
step. 

[0080] According to a forty-second aspect showing 

the preferable and concretive technique, in the forty-first 
aspect, the step of detecting as to the lateral direction 
comprises the steps of: 

extracting only a vertical high frequency component 

of the video signal; 

taking an absolute value of the extracted high fre- 
quency component signal; 

accumulating/adding the absolute-value-taken high 
frequency component signal in the horizontal direc- 
tion ; 

again extracting high frequency component from 
the accumulated /added high frequency component 
signal; 

accumulating/adding a signal outputted in the step 
of again extracting high frequency component on a 
predetermined N-point basis (n is a positive inte- 
ger); 



detecting the block noise level of the video signal by 
computing the signal outputted in the step of again 
extracting high frequency component in the tempo- 
ral direction; 

5 determining a maximum value and a position 

thereof among N-piece accumulated/added values 
determined by the accumulation/addition; and 
synchronizing with the selecting step, and selec- 
tively outputting either one of the block boundary 

10 information and the maximum value position; and 

masking the block noise level at the block boundary 
outputted in the selectively outputting step, and 
determining a vertical block boundary correspond- 
ing to the position, and 

15 

the step of detecting as to longitudinal direction 
comprises the steps of: 

extracting only a horizontal high frequency compo- 
se nent of the video signal: 

taking an absolute value of the extracted high fre- 
quency component signal; 

accumulating/adding the absolute-value-taken high 
frequency component signal in the vertical direction 
25 ; 

again extracting high frequency component from 
the accumulated /added high frequency component 
signal; 

accumulating/adding a signal outputted in the step 
30 of again extracting high frequency component on a 
predetermined N-point basis; 
detecting the block noise level of the video signal by 
computing the signal outputted in the step of again 
extracting high frequency component in the tempo- 
35 ral direction; 

determining a maximum value and a position 
thereof among the N-piece accumulated/added val- 
ues determined by the accumulation/addition; and 
synchronizing with the selecting step, and selec- 
40 tively outputting either one of the block boundary 
information or the position of the maximum value; 
and 

masking the block noise level at the block boundary 
outputted in the selectively outputting step, and 
45 determining a horizontal block boundary corre- 
sponding to the position. 

[0081] According to a forty-third aspect, in the forti- 
eth and forty-second aspects, 

50 

the smoothing step further comprises: 

a horizontal step of extracting only a horizontal 
high frequency component of the video signal; 
55 a horizontal multiplying step of multiplying an 

output in the horizontal step and an output in 
the longitudinal detecting step; 
a step of deducting an output in the horizontal 
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multiplying step from the video signal; 
a vertical step of extracting only a vertical higfi 
frequency component of the video signal; 
a vertical multiplying step of multiplying an out- 
put in the vertical step and an output in the lat- 5 
eral detecting step; and 

a step of deducting an output in the vertical 
multiplying step from the video signal, wherein 

the block noise is eliminated according to the block io 
noise level. 

[0082] According to a forty-fourth aspect, in the 
thirty-ninth to forty-third aspects, 

15 

the program further comprising a step of controlling 
an picture enhancement level emphasizing an out- 
line of the video signal according to the block noise 
level detected in the step of detecting as to the lon- 
gitudinal direction and the step of detecting as to 20 
the lateral direction. 

[0083] According to a forty-fifth aspect, in the thirty- 
ninth to forth-fourth aspects, the program further com- 
prises a step of specifying the video signal (types or 25 
quality thereof, for example) to be inputted in accord- 
ance with the block noise level detected in the step of 
detecting as to longitudinal direction and the step of 
detecting as to the lateral direction, wherein 

30 

in the specifying step, the specification result is on- 
screen-displayed on a screen in a predetermined 
format. 

[0084] A forth-sixth aspect is directed to a recording 35 

medium containing a program recorded thereon, to be 
run in a computer device, for detecting block noise in the 
vertical or horizontal direction from a digital video signal 
subjected to lossy encoding on a predetermined image 
block basis caused by decoding the video signal, the 40 
program for realizing an operational environment on the 
computer device comprising the steps of: 

extracting only a vertical or horizontal high fre- 
quency component of the video signal; 45 
taking an absolute value of the extracted high fre- 
quency component signal; 

accumulating/adding the absolute-value- taken 
high frequency component signal in the horizontal 
or vertical direction; 50 
again extracting high frequency component from 
the accumulated/added high frequency component 
signal; 

accumulating/adding a signal outputted in the step 
of again extracting high frequency component on a 55 
predetermined N-point basis (N is a positive inte- 
ger); 

detecting the block noise level of the video signal by 



computing the signal outputted in the step of again 
extracting high frequency component in the tempo- 
ral direction; 

determining a maximum value and a position 
thereof among N-piece accumulated/added values 
determined by the accumulation/addition; and 
masking the detected block noise level at the posi- 
tion of the maximum value, and determining a verti- 
cal or horizontal block boundary corresponding to 
the position. 

[0085] A forty-seventh aspect is directed to a 
recording medium containing a program recorded ther- 
eon, to be run in a computer device, for controlling a dot 
clock to be regenerated in a video processing system in 
which a digital video signal subjected to lossy encoding 
on a predetermined image block basis is processed, the 
program for realizing an operational environment on the 
computer device comprising the steps of: 

receiving the video signal, and detecting, with 
respect to the video signal, a block boundary 
(where block noise is generated) in the longitudinal 

direction on a screen; and 

changing clock delay in such a manner that the 
block boundary detected in the step periodically 
has a single maximum point (peak) with respect to 
a clock generating device in which the dot clock 
used for the video processing system is generated 
based on a horizontal synchronizing pulse. 

[0086] According to a forty-eighth aspect showing 
the preferable and concretive technique, in the forty- 
seventh aspect, the detecting step further comprises 
the steps of: 

extracting only a horizontal high frequency compo- 
nent of the video signal; 

taking an absolute value of the extracted high fre- 
quency component signal; 

accumulating/adding the absolute-value-taken high 
frequency component signal in the vertical direc- 
tion; 

again extracting high frequency component from 
the accumulated/added high frequency component 
signal; and 

accumulating/adding the signal outputted in the 
step of again extracting high frequency component 
on a predetermined N-point basis (N is a positive 

integer). 

[0087] As described above, the thirtieth to forty- 
eighth aspects are directed to a recording medium on 
which a computer program for executing each function 
realized by each device in the first to twenty-ninth 
aspects is recorded. This is for supplying the first to 
twenty-ninth aspects in the form of software for an exist- 
ing device. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0088] 

FIG. 1 is a block diagram sliowing the structure of a 
block noise detecting apparatus 10 according to a 
first embodiment of the present invention. 
FIG. 2 is a diagram illustrating how a vertical HPF 
11, a horizontal HPF 12, absolute value taking 
parts 13 and 14, a horizontal accumulating/adding 
part 15, and a vertical accumulating/adding part 16 
in FIG. 1 are operated. 

FIG. 3 is a diagram exemplarily illustrating how a 
horizontal peak detecting part 18 (and a vertical 
peak detecting part 17) in FIG. 1 is operated. 
FIG. 4 is a diagram illustrating how a binarization 
part 19 In FIG. 1 Is operated. 
FIG. 5 is a block diagram showing the structure of a 
block noise detecting apparatus 20 according to a 
second embodiment of the present invention. 
FIG. 6 is a diagram exemplarily illustrating how a 
singular point eliminating part 24 In FIG. 5 Is oper- 
ated. 

FIG. 7 is a diagram exemplarily illustrating how a 
BE controlling part 31 in FIG. 5 is operated. 
FIG. 8 is a block diagram showing the structure of a 
block noise eliminating apparatus 30 according to a 
third embodiment of the present invention. 
FIG. 9 is a block diagram exemplarily showing the 
structure of a format identifying circuit 31 in FIG. 8. 
FIG. 10 is a block diagram exemplarily showing the 
structure of a block noise eliminating circuit 32 in 
FIG. 8. 

FIG. 1 1 is a diagram exemplarily illustrating how the 
block noise eliminating circuit 32 in FIG. 8 executes 

smoothing processing. 

FIG. 12 is a block diagram showing the structure of 
a block noise eliminating apparatus 40 according to 
a fourth embodiment of the present invention. 
FIG. 13 is a block diagram exemplarily showing the 
structure of a horizontal block boundary detecting 
part 41 in FIG. 12. 

FIG. 14 is a block diagram exemplarily showing the 
structure of a vertical block boundary detecting part 
42 in FIG. 12. 

FIG. 15 is a block diagram exemplarily showing the 
structure of a block boundary smoothing part 44 in 
FIG. 12. 

FIG. 16 is a block diagram exemplarily showing the 
structure of a picture enhancing part 45 in FIG. 12. 
FIG. 17 is a block diagram showing the structure of 
a block noise eliminating apparatus 50 according to 
a fifth embodiment of the present invention. 
FIG. 1 8 is a block diagram exemplarily showing the 
structure of a horizontal block boundary detecting 
part 54 in FIG. 17. 

FIG. 19 is a block diagram exemplarily showing the 
structure of a vertical block boundary detecting part 



55 in FIG. 17. 

FIG. 20 is a block diagram showing the structure of 
a dot clock detecting apparatus 60 according to a 
sixth embodiment of the present invention. 
5 FIG. 21 is a block diagram exemplarily showing the 

structure of a horizontal block boundary detecting 
part 64 in FIG. 20. 

FIG. 22 is a diagram exemplarily showing an accu- 
mulation/addition result of horizontal block noise 
10 outputted from the horizontal block boundary 

detecting part 64 in FIG. 20. 

FIG. 23 is a diagram illustrating how a video signal 
601 and a clock (CK) are related to each other. 
FIG. 24 is a diagram illustrating a conventional con- 
15 cept in eliminating block noise. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0089] Hereinafter, a block noise detecting appara- 
20 tus and a block noise eliminating apparatus of the 
present invention are described next below on a func- 
tional block basis. 

(First Embodiment) 

25 

[0090] FIG. 1 is a block diagram showing the struc- 
ture of a block noise detecting apparatus according to a 
first embodiment of the present invention. In FIG. 1, a 
block noise detecting apparatus 1 0 of the first embodi- 

30 ment is structured by a vertical high-pass filter (herein- 
after, referred to as vertical HPF) 11, a horizontal high- 
pass filter (hereinafter, referred to as horizontal HPF) 
12, absolute value taking parts 13 and 14, a horizontal 
accumulating/adding part 15, a vertical accumulat- 

35 ing/adding part 16, a vertical peak detecting part 17, a 
horizontal peak detecting part 18, and a binarization 
part 19. 

[0091] FIG. 2 is a diagram illustrating how each of 
the vertical HPF 11, horizontal HPF 12, absolute value 
40 taking parts 13 and 14, horizontal accumulating/adding 
part 15, and vertical accumulating/adding part 16 in 
FIG. 1 is operated. 

[0092] FIG. 3 is a diagram exemplarily illustrating 
how the horizontal peak detecting part 1 8 (and the ver- 
45 tical peak detecting part 17) in FIG. 1 is operated. Note 
that, FIG. 3(a) shows a horizontal one-dimensional sig- 
nal 115 outputted from the vertical accumulating/adding 
part 16, and FIG. 3(b) shows a horizontal peak position 
122 outputted from the horizontal peak detecting part 

50 18. 

[0093] FIG. 4 is a diagram illustrating how the bina- 
rization part 19 in FIG. 1 is operated. Note that, FIG. 
4(a) shows the horizontal peak position 122 and a hori- 
zontal binary image 124, FIG. 4(b) shows a vertical 
55 peak position 123 and a vertical binary image 125, and 
FIG. 4(c) shows a block boundary image 103 outputted 
from the binarization part 19. 

[0094] Hereinafter, by referring to FIG. 1 to FIG. 4, it 
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is described stepwise liow tlie biock noise detecting 
apparatus 10 according to the first embodiment of tlie 
present invention is operated. 

[0095] A video signai is, in generai, a signal 
obtained by one-dimensionaliy positioning tliree-dimen- 
sionally structured (horizontal/vertical/temporal) 
dynamic image data. A video signal 101 in tlie present 
invention is a one-frame image 112 being a two-dimen- 
sional video signal both in the horizontal and vertical 
directions of one-frame time unit obtained in accord- 
ance with the above-described video signal, and also is 
a signal transmitted at a constant rate. In the one-frame 
image 112, as shown in FIG. 2, block images 113 are 
uniformly positioned in the horizontal and vertical direc- 
tions, and each thereof includes block noise 1 14 in both 
directions. The block noise 1 14 periodically appears, as 
shown in FIG. 2, in the horizontal and vertical directions. 
Such video signal 101 is inputted into the vertical HPF 
11 and horizontal HPF 12, respectively. 
[0096] The vertical HPF 1 1 receives the video sig- 
nal 101, and extracts only high frequency components 
in the vertical direction. The absolute value taking part 
1 3 receives a signal outputted from the vertical HPF 1 1 , 
and takes an absolute value thereof so as to change the 
value to a positive value. The horizontal accumulat- 
ing/adding part 15 receives a signal outputted from the 
absolute value taking part 13, and performs accumula- 
tion/addition so as to output a vertical one-dimensional 
signal 116 periodically having a peak value in the verti- 
cal direction. On the other hand, the horizontal HPF 12 
receives the video signal 1 01 , and extracts only high fre- 
quency components in the horizontal direction. The 
absolute value taking part 14 receives a signal output- 
ted from the horizontal HPF 12, and takes an absolute 
value thereof so as to change the value to a positive 
value. The vertical accumulating/adding part 16 
receives a signal outputted from the absolute value tak- 
ing part 14, and performs accumulation/addition so as 
to output the horizontal one-dimensional signal 115 
periodically having a peak value in the horizontal direc- 
tion. 

[0097] The horizontal peak detecting part 18 
detects a horizontal peak position in accordance with 
the horizontal one-dimensional signal 115 outputted 
from the vertical accumulating/adding part 16. It is now 
exemplarily described how the horizontal peak detect- 
ing part 1 8 detects the horizontal peak position by refer- 
ring to FIG. 3. 

[0098] First, the horizontal peak detecting part 18 
selects a detection region 119 (FIG. 3(a)) which is an 
arbitrary pixel range including three block boundary 
lines (about 30 pixels when the block size is 8) from the 
horizontal one-dimensional signal 115. Next, the hori- 
zontal peak detecting part 18 detects three data higher 
in an accumulation/addition level in the selected detec- 
tion region 119 as peak positions. A difference among 
these detected peak positions is a block size in the hor- 
izontal direction. Hereinafter, the horizontal peak detect- 



ing part 18 makes a lateral move in the detection region 
1 1 9 with spacing of the block size in the horizontal direc- 
tion, and then detects each peak position so as to deter- 
mine the horizontal peak position 122 as shown in FIG. 

5 3(b). 

[0099] The vertical peak detecting part 1 7 detects a 

vertical peak position according to the vertical one- 
dimensional signal 116 outputted from the horizontal 
accumulating/adding part 15. Note that, the vertical 

10 peak detecting part 1 7 detects the vertical peak position 
in a similar manner to the horizontal peak detecting part 
18 for the horizontal peak position, and thus an opera- 
tion thereof is not described again. The vertical peak 
detecting part 17 determines the vertical peak position 

15 123 as shown in FIG. 4(b). 

[0100] When a format for the video signal 101 is 
interlace system, peak positions of the vertical one- 
dimensional signal 116 outputted from the horizontal 
accumulating/adding part 15 may differ in even-num- 

20 bered fields and odd-numbered fields. If the vertical 
peak detecting part 17 detects peak positions in the 
aforementioned manner without distinguishing between 
the even-numbered fields and odd-numbered fields, the 
vertical peak position 123 cannot be correct. Therefore, 

25 the vertical peak detecting part 1 7 externally receives a 
format identifying signal 102 relevant to the video signal 
1 01 . If judged that the format is interlace system, the 
vertical peak detecting part 17 detects peak positions 
separately for the even-numbered fields and odd-num- 

30 bered fields so as to determine the vertical peak posi- 
tion 123 for the respective fields. 
[0101] The binarization part 19 receives the hori- 
zontal peak position 122 outputted from the horizontal 
peak detecting part 18 and the vertical peak position 

35 123 outputted from the vertical peak detecting part 17. 
The binarization part 19 provides, in accordance with 
the horizontal peak position 122, a logical value of "1" 
for each pixel position where the peak is, and provides a 
logical value of "0" for the remaining pixel positions, and 

40 then generates a horizontal binary image 124 in the 
same size as the one-frame image 1 12 (FIG. 4(a)). Fur- 
ther, the binarization part 19 provides, in accordance 
with the vertical peak position 123, the logical value of 
"1" for each pixel position where the peak is, and pro- 

45 vides the logical value of "0" for the remaining pixel posi- 
tions, and then generates a vertical binary image 125 in 
the same size as the one-frame image 1 12 (FIG. 4(b)). 
Thereafter, the binarization part 1 9 does OR for the hor- 
izontal binary image 124 and vertical binary image 125 

50 so as to determine a block boundary image 103 (FIG. 
4(c)). 

[01 02] In the block boundary image 1 03, a part hav- 
ing the logical value of "1" is the block boundary part, 
that is, where the block noise 114 arises. 
55 [0103] As is known from the above, the block noise 
detecting apparatus 10 according to the first embodi- 
ment of the present invention can correctly detect a 
block boundary (block boundary image 103) of an 
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image regionally divided Into a plurality of blocks. Fur- 
ther, with respect to the video signal 101 whose format 
is interlace system, the block noise 1 14 can be correctly 
detected without deteriorating periodicity of the block 
Image 113. 

(Second Embodiment) 

[0104] FIG. 5 Is a block diagram showing the struc- 
ture of a block noise detecting apparatus according to a 
second embodiment of the present invention. In FIG. 5, 
a block noise detecting apparatus 20 of the second 
embodiment is structured by the vertical HPF 11, the 
horizontal HPF 12, the absolute value taking parts 13 
and 14, the horizontal accumulating/adding part 15, the 
vertical accumulating/adding part 16, the vertical peak 
detecting part 17, the horizontal peak detecting part 18, 
the binarlzatlon part 1 9, a frame difference taking part 
21 , a frame memory 22, a binarlzatlon part 23, a singu- 
lar point eliminating part 24, and a block edge control- 
ling part (hereinafter, referred to as BE controlling part) 
25. 

[0105] Note that, the block noise detecting appara- 
tus 20 of the second embodiment and the block noise 
detecting apparatus 1 0 of the first embodiment are iden- 
tical in the vertical HPF 1 1 , horizontal HPF 12, absolute 
value taking parts 13 and 14, horizontal accumulat- 
ing/adding part 15, vertical accumulating/adding part 
16, vertical peak detecting part 17, horizontal peak 
detecting part 18, and binarlzatlon part 19. Therefore, 
those components are provided with the same refer- 
ence numerals and are not described again. 
[0106] FIG. 6 is a diagram exemplarily illustrating 
how the singular point eliminating part 24 in FIG. 5 is 
operated. Note that, FIG. 6(a) shows an image 233 out- 
putted from the binarlzatlon part 23, singular points in 
which are to be eliminated, and FIG. 6(b) shows a sin- 
gular-point-eliminated image 234 outputted from the 
singular point eliminating part 24. 
[0107] FIG. 7 is a diagram exemplarily illustrating 
how the BE controlling part 31 in FIG. 5 is operated. 
Note that, FIG. 8(a) shows the block boundary image 
103 outputted from the binarlzatlon part 19, FIG. 8(b) 
shows the singular-point-eliminated image 234 output- 
ted from the singular point eliminating part 24, and FIG. 
8(c) shows an image 235 after being subjected to BE 
control. 

[0108] Hereinafter, by referring to FIG. 5 to FIG. 7, it 

is described stepwise how the block noise detecting 
apparatus 20 according to the second embodiment of 
the present invention is operated. 
[0109] The video signal 101 Is inputted into the 
frame difference taking part 21 . First of all, the frame dif- 
ference taking part 21 takes a difference in signal level 
between the inputted video signal 1 01 and another one- 
frame-before video signal 1 01 stored in the frame mem- 
ory 22 as a difference. Herein, in an initial state (a state 
in which the frame memory 22 in the activated block 



noise detecting apparatus 20 has nothing stored) of the 
frame difference taking part 21 , only an storage opera- 
tion for the frame memory 22 is carried out. Thereafter, 
the frame difference taking part 21 judges whether or 

5 not the difference is equal to or larger than a predeter- 
mined threshold value, and then outputs areas to the 
binarization part 23 only when the difference is equal to 
or larger than the threshold value. In this manner, 
through such processing by the frame difference taking 

w part 21, only scenes having the large extent of the 
image variation in the video signal 101 can be output- 
ted. Note that, a level of the threshold value can be arbi- 
trarily determined according to the desired image 
quality. 

15 [0110] After outputting the difference areas to the 
binarization part 23, the frame difference taking part 21 
stores the video signal 101 In the current frame Into the 
frame memory 22. Thereafter, the frame difference tak- 
ing part 21 repeats the above-described processing 

20 every time the part receives a new frame. 

[0111] The binarizarion part 23 receives the differ- 
ence areas outputted from the frame difference taking 
part 21 . Then, in the one-frame image 1 1 2, the binariza- 
tion part 23 provides the logical value of "1" for each 

25 pixel position where the difference Is (singular point), 
and the logical value of "0" for the remaining pixel posi- 
tions without the difference. In this manner, the singular- 
point-to-be-eliminated image 233 in FIG. 6(a) is 
obtained. Note that, the shaded and dotted parts in FIG. 

30 6(a) are the pixel positions having the logical value of 
"1". 

[0112] The singular point eliminating part 24 
receives the singular-point-to-be-eliminated image 233 
(FIG. 6(a)) from the binarization part 23, and a block 

35 size from the binarization part 1 9. Thereafter, the singu- 
lar point eliminating part 24 eliminates, from the singu- 
lar-point-to-be-eliminated image 233, data having the 
logical value of "1 " observed in regions smaller than one 
block size (regions indicated by wiggled lines in FIG. 6). 

40 In this manner, the singular-point-eliminated image 234 
in FIG. 6(b) is obtained. 

[0113] The reason why singular point data is elimi- 
nated is as follows. The smaller regions in the singular- 
point-to-be-eliminated image 233 may not benefit from 
45 to-be-done noise elimination, but the noise elimination 
may smooth data and then blur Images. Therefore, 
removing those smaller regions as singular points 
results In higher image quality. 

[0114] Accordingly, the singular point eliminating 
50 part 24 effectively enhances frame difference process- 
ing, and volume of data can be also reduced. 
[01 1 5] The BE controlling part 25 receives the block 
boundary image 103 (FIG. 7(a)) outputted from the 
binarization part 19 and the singular-point-eliminated 
55 image 234 (FIG. 7(b)) outputted from the singular point 
eliminating part 24. The BE controlling part 25 does 
AND, by pixel, for the block boundary image 1 03 and the 
singular-point-eliminated image 234. In this manner, a 
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BE controlled Image 235 In FIG. 7(c) Is obtained, and 

each pixel value in the BE controlled image 235 is a 
block edge signal (hereinafter, referred to as BE signal) 
203. Accordingly, the BE signal 203 is on a block bound- 
ary and includes information telling that the block noise 
level Is high. 

[0116] As is known from the above, compared with 
the block noise detecting apparatus of the first embodi- 
ment, the block noise detecting apparatus 20 according 
to the second embodiment of the present invention can 
further classify a block boundary (block boundary image 
103) by referring to the extent of image variation of 
images having block noise. As a result, it is possible to 
detect only parts having high block noise observed in 
visual scenes as the block boundary. 

(Third Embodiment) 

[01 1 7] FIG. 8 is a block diagram showing the struc- 
ture of a block noise eliminating apparatus according to 
a third embodiment of the present invention. In FIG. 8, a 
block noise eliminating apparatus 30 of the third embod- 
iment is structured by a format identifying circuit 31 , the 
block noise detecting apparatus 20, and a block noise 
eliminating circuit 32. 

[0118] The block noise detecting apparatus 20 in 
the block noise eliminating apparatus 30 of the third 
embodiment is identical to the block noise detecting 
apparatus 20 of the second embodiment. Therefore, 
components therein are provided with the same refer- 
ence numerals and are not described again. 
[0119] FIG. 9 is a block diagram exemplarily show- 
ing the structure of the format identifying circuit 31 in 
FIG. 8. In FIG. 9, the format identifying circuit 31 
includes an upconverted H pulse generating part 31 1 
and a bit counter 312. 

[0120] FIG. 1 0 is a block diagram exemplarily show- 
ing the structure of the block noise eliminating circuit 32 
in FIG. 8. In FIG. 10, the block noise eliminating circuit 
32 includes a smoothing processing part 321 and a 

selector 322. 

[0121] FIG. 11 is a diagram exemplarily illustrating 
smoothing processing carried out by the block noise 
eliminating circuit 32 in FIG. 8. Note that, FIG. 11(a) 
shows a state before smoothing (eliminate block noise) 
and FIG. 1 1 (b) shows a state after smoothing. 
[0122] Hereinafter, by referring to FIG. 8 to FIG. 1 1 , 
it is described stepwise how the block noise eliminating 
apparatus 30 according to the third embodiment of the 
present invention is operated. 

[0123] The block noise detecting apparatus 20 out- 
puts the BE signal 203 from the received video signal 
101 as described above. Herein, a luminance signal (Y 
signal) is most preferable for the video signal 101 to be 
inputted into the block noise detecting apparatus 20. 
The Y signal can be obtained by converting a decode 
video signal structured by red, green and blue (RGB) 
into a YUV signal structured by luminance and color-dif- 



ference by using a matrix circuit, and then extracting 
only the Y signal therefrom (a well-known technique). 
[0124] Referring to FIG. 9, the format identifying cir- 
cuit 31 receives synchronizing pulses in the horizontal 

5 direction (hereinafter, referred to as H pulse) 301 and 
synchronizing pulses in the vertical direction (hereinaf- 
ter, referred to as V pulse) 302 from a television signal. 
The upconverted H pulse generating part 311 receives 
the H pulse 301 , and then generates an upconverted H 

10 pulse whose frequency is twice as high as that of the H 
pulse 301. The bit counter 312 receives the upcon- 
verted H pulse outputted from the upconverted H pulse 
generating part 311 and the V pulse 302, and then 
counts the number of times the upconverted H pulse is 

15 generated by using the V pulse 302 as a reset signal. In 
detail, the bit counter 312 counts the upconverted H 
pulse at intervals (V period) of generation of the V pulse 
302. The bit counter 312 outputs the least significant bit 
of values counted in every V period to the block noise 

20 detecting apparatus 20 as the format identifying signal 
102. 

[0125] The reason why the format Identifying signal 

102 can be generated in such manner is as follows. 
[0126] In the interlace system, generally, the 

25 number of lines in the V period is 262.5. Accordingly, in 
the case with the interlace system, the bit counter 312 
counts 525 times, twice as much as the number of lines, 
by using the upconverted H pulse. In the progressive 
system, on the other hand, the number of lines in the V 

30 period is 262 or 263. Accordingly, in the case with the 
progressive system, the bit counter 312 counts 524 
times or 526 times, twice as much as the number of 
lines, by using the upconverted H pulse. Therefore, by 
judging whether or not the least significant bit of the val- 

35 ues counted in every V period is an even number or an 
odd number, it is known that the odd number (that is, 
"5") refers to the interlace system and the even number 
(that is, "4" or "6") refers to the progressive system. 
[0127] In more detail, the format identifying signal 

40 1 02 outputted from the bit counter 50 is outputted in a 
form of a binary signal indicating the logical value of "1 " 
(interlace system) and the logical value of "0" (progres- 
sive system). 

[0128] Referring to FIG. 10, the block noise elimi- 
45 nating circuit 32 receives the video signal 101 and the 
BE signal 203 outputted from the block noise detecting 
apparatus 20. The smoothing processing part 321 
receives the video signal 101 and smoothes the signal. 
The selector 322 receives the smoothed video signal 
50 outputted from the smoothing processing part 321, the 
video signal 101 without being smoothed, and the BE 
signal 203. Then, the selector 322 selects the smoothed 
signal as to a pixel in which the BE signal 203 has the 
logical value of "1" (block noise observed), and selects 
55 the not-smoothed video signal 1 01 as to a pixel in which 
the BE signal 203 has the logical value of "0" (block 
noise not observed). As is known from this, by using the 
BE signal 203, the block noise eliminating circuit 32 of 
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the present invention executes sucli smootliing that 

reduces the block noise but blurs edges of the video sig- 
nal at the same time only on the block boundary where 
the block noise is observed. 

[0129] The signal selected and outputted by the 
selector 322 is outputted as a block noise eliminating 

signal 303. 

[0130] FIG. 11 exemplarily shows smoothing exe- 
cuted by the smoothing processing part 321 . In FIG. 1 1 , 

smoothing is executed by using a low-pass filter (here- 
inafter, referred to as LPF) having "3" taps and each 
weighs 1/3. 1/3, and 1/3. 

[0131] In FIG. 1 1(a), to smooth the block boundary 
where the BE signal has the logical value of "1", a pixel 
a on the right end of a block A and a pixel b on the left 
end in a block B adjoining to the block A are extracted 
and smoothed. As a result, as shown in FIG. 11(b), a 
difference in pixel level around the block boundary can 
be eliminated. To enhance the effects of the smoothing, 
the number of pixels to be extracted in the smoothing 
processing part 321 is set to 2 or more, or the number 
of taps of the LPF is increased, whereby the smoothing 
can be more effective. 

[0132] When the block noise eliminating signal 303 
outputted from the selector 322 is a Y signal, the Y sig- 
nal can be converted back to an RGB signal by using an 
inverse matrix circuit with the aforementioned UV signal 
converted by the matrix circuit. In this manner, a block- 
noise-eliminated output video signal can be obtained 
(this is a known technique). 

[0133] As is known from the above, the block noise 
eliminating apparatus 30 according to the third embodi- 
ment of the present invention can be best matching to 
visual scenes and effectively eliminate block noise 
therein by using the BE signal 203 detected in the sec- 
ond embodiment. 

[0134] Note that, in the third embodiment, the block 
noise detecting apparatus 20 of the second embodi- 
ment is used as a block noise detecting apparatus con- 
stituting the block noise eliminating apparatus 30. It is 
possible to use the block noise detecting apparatus 10 
of the first embodiment as an alternative thereto. 

(Fourth Embodiment) 

[0135] FIG. 12 is a block diagram showing the 
structure of a block noise eliminating apparatus accord- 
ing to a fourth embodiment of the present invention. In 
FIG. 12, a block noise eliminating apparatus 40 of the 
fourth embodiment is structured by a horizontal block 
boundary detecting part 41, a vertical block boundary 
detecting part 42, a block area detecting part 43, a block 
boundary smoothing part 44, and a picture enhancing 
part 45. 

[0136] FIG. 1 3 is a block diagram showing the more 
detailed structure of the horizontal block boundary 
detecting part 41 in FIG. 12. In FIG. 13, the horizontal 
block boundary detecting part 41 is structured by a hor- 



izontal HPF 411, an absolute value taking part 412, a 
vertical accumulating/adding part 413, a high-pass filter 
(hereinafter, referred to as HPF) 414, a temporal filter 
415, an N-point accumulating/adding part 416, a mask- 

5 ing part 41 7, and a maximum value detecting part 41 8. 
[01 37] FIG. 1 4 is a block diagram showing the more 
detailed structure of the vertical block boundary detect- 
ing part 42 in FIG. 12. In FIG. 14, the vertical block 
boundary detecting part 42 is structured by a vertical 

10 HPF 421, an absolute value taking part 422, a horizon- 
tal accumulating/adding part 423, an HPF 424, a tem- 
poral filter 425, an N-point accumulating/adding part 
426, a masking part 427, and a maximum value detect- 
ing part 428. 

15 [0138] FIG. 15 is a block diagram showing the more 
detailed structure of the block boundary smoothing part 
44 in FIG. 12. In FIG. 15, the block boundary smoothing 
part 44 is structured by a horizontal HPF 441 , a vertical 
HPF 442, multiplying parts 443 and 444, and deducting 

20 parts 445 and 446. 

[0139] FIG. 16 is a block diagram showing the more 
detailed structure of the picture enhancing part 45 in 
FIG. 12. In FIG. 16, the picture enhancing part 45 is 
structured by a horizontal HPF 451 , a vertical HPF 452, 

25 deducting parts 453 and 454, multiplying parts 455 and 
456, and adding parts 457 and 458. 
[0140] Hereinafter, by referring to FIG. 12 to FIG. 
16, it is described stepwise how the block noise elimi- 
nating apparatus 40 according to the fourth embodi- 

30 ment of the present invention is operated. 

[01 41 ] The horizontal block boundary detecting part 
41 detects a block noise level and a block boundary in 
the horizontal direction. 

[0142] In FIG. 13, the horizontal HPF 411 receives 

35 the video signal 101, and then extracts only high fre- 
quency components in the horizontal direction. The 
absolute value taking part 412 receives a signal output- 
ted from the horizontal HPF 41 1 , and takes an absolute 
value thereof so as to change the value to a positive 

40 value. The vertical accumulating/adding part 413 
receives a signal outputted from the absolute value tak- 
ing part 412, and performs accumulation/addition so as 
to output the horizontal one-dimensional signal 115 
having a peak value at horizontal intervals (see FIG. 2). 

45 The HPF 414 again extracts high frequency compo- 
nents for the purpose of improving accuracy of the sig- 
nal outputted from the vertical accumulating/adding part 
413, and then detects a horizontal block noise level. The 
temporal filter 415 extends the horizontal block noise 

50 level outputted from the HPF 414 in the temporal direc- 
tion. The N-point accumulating/adding part 416 accu- 
mulates/adds and outputs noise observed in every 
predetermined N-point (where N indicates the number 
of pixels in a block), that is, noise observed at the same 

55 pixel position in each block. The maximum value detect- 
ing part 418 determines a maximum value of the N- 
point and a block boundary in the horizontal direction. 
Herein, in a case where the block noise arises at 8 (pix- 
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els) X 8 (lines) intervals in MPEG2, the maximum value 
detecting part 418 sets N of the N-point accumulat- 
ing/adding part 41 6 to "8", and determines the horizon- 
tal block boundary. The masking part 417 masks the 
horizontal block noise level outputted from the temporal 
filter 415 on the horizontal boundaries determined by 
the maximum value detecting part 418, and then out- 
puts only the horizontal block noise level observed on 
the horizontal block boundary. 

[0143] Note that, to detect the horizontal block 
noise in a much accurate manner, a coring device pass- 
ing only signals with small amplitude may be inserted 
into an output signal path of the horizontal HPF 411 or 
the absolute value taking part 412. 
[0144] The vertical block boundary detecting part 
42 detects a block noise level and block boundary in the 
vertical direction in a similar manner to the horizontal 
block boundary detecting part 41 . 
[0145] In FIG. 14, the horizontal HPF 421 receives 
the video signal 101, and extracts only high frequency 
components in the vertical direction. The absolute value 
taking part 422 receives a signal outputted from the ver- 
tical HPF 421, and takes an absolute value thereof so 
as to change the value to a positive value. The horizon- 
tal accumulating/adding part 423 receives a signal out- 
putted from the absolute value taking part 422, and 
performs accumulation/addition so as to output the ver- 
tical one-dimensional signal 1 1 6 having a peak value at 
vertical intervals (see FIG. 2). The HPF 424 again 
extracts high frequency components for the purpose of 
improving accuracy of the signal outputted from the hor- 
izontal accumulating/adding part 423, and then detects 
a vertical block noise level. The temporal filter 425 
extends the vertical block noise level outputted from the 
HPF 424 in the temporal direction. The N-point accumu- 
lating/adding part 426 accumulates/adds and outputs 
noise observed in every predetermined N-point. Accu- 
mulates/adds. The maximum value detecting part 428 
determines a maximum value of the N-point and block 
boundary in the vertical direction. Herein, in a case 
where the block noise arises at 8 x 8 intervals in 
MPEG2, for example, the maximum value detecting part 
428 sets N of the N-point accumulating/adding part 426 
to "8", and determines the vertical block boundary. The 
masking part 427 masks the vertical block noise level 
outputted from the temporal filter 425 on the vertical 
block boundary determined by the maximum value 
detecting part 428, and then outputs only the vertical 
block noise level observed on the vertical block bound- 
ary. 

[0146] Note that, as is done in the foregoing, a cor- 
ing device passing only signals small in amplitude may 
be inserted into an output signal path of the vertical HPF 
421 or the absolute value taking part 422 to detect the 
vertical block noise in a much accurate manner. 
[0147] The block area detecting part 43 detects 
where the block noise is arisen in which level from each 
signal on the block noise levels in the vertical and hori- 



zontal directions, the N-point block noise level, and the 
block boundary outputted from the horizontal block 
boundary detecting part 41 and the vertical block 
boundary detecting part 42. 

5 [0148] The block boundary smoothing part 44 
smoothes the video signal according to the block noise 
level signals in the vertical/horizontal directions output- 
ted from the block area detecting part 43. 
[0149] Referring to FIG. 15, the block boundary 

10 smoothing part 44 extracts high frequency components 
in the horizontal direction from the received video signal 
101 by using the horizontal HPF 441. Thereafter, the 
block boundary smoothing part 44 multiplies the 
extracted horizontal high frequency components and 

15 the horizontal block noise level in the multiplying part 
443, and then deducts that from the video signal 101 in 
the deducting part 445. The same processing is exe- 
cuted also to the vertical direction, and the block bound- 
ary smoothing part 44 extracts high frequency 

20 components in the vertical direction from the received 
video signal 101 by using the vertical HPF 442. The 
block boundary smoothing part 44 multiplies the 
extracted vertical high frequency components and the 
vertical block noise level in the multiplying part 444, and 

25 then deducts that from the video signal 101 in the 
deducting part 446. 

[0150] In this manner, the larger the block noise lev- 
els in the horizontal/vertical directions, the greater 
extent the video signal 101 is smoothed. 

30 [0151] The picture enhancing part 45 changes a 
gain/coring volume for picture enhancement, for exam- 
ple, in accordance with the block noise level signals in 
the horizontal/vertical directions outputted from the 
block area detecting part 43. 

35 [0152] Referring to FIG. 16, the picture enhancing 
part 45 extracts high frequency components in the hori- 
zontal direction from the received video signal 101 by 
using the horizontal HPF 451. Thereafter, the picture 
enhancing part 45 deducts the horizontal block noise 

40 level from the set value for the horizontal picture 
enhancement in the deducting part 453, multiplies the 
extracted horizontal high frequency components and 
the horizontal block noise level in the multiplying part 
455, and then adds that to the video signal 101 in the 

45 adding part 457. The same processing is also executed 
to the vertical direction, and the picture enhancing part 
45 extracts high frequency components in the vertical 
direction from the received input signal 101 by using the 
vertical HPF 452. Thereafter, the picture enhancing part 

50 45 deducts the vertical block noise level from the set 
value for the vertical picture enhancement in the 
deducting part 454, multiplies the extracted horizontal 
high frequency components and the horizontal block 
noise level in the multiplying part 456, and then adds 

55 that to the video signal 1 01 in the adding part 458. 

[0153] In this manner, the larger the block noise lev- 
els in the horizontal/vertical directions, the greater 
extent the gain of the horizontal/vertical picture 
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enhancement is reduced with respect to the video sig- 
nal 1 01 , thereby allowing the picture enhancement to be 
done without emphasizing the block noise. 
[0154] Typically, a CPU (central processing unit) 
controls the block noise eliminating apparatus 40 
according to the fourth embodiment of the present 
invention over operation. If this is the case, the CPU 
may receive output results of the N-point accumulat- 
ing/adding parts 416 and 426, detect where the block 
boundary is, and then control the masking parts 417 
and 427. Further, the CPU may receive the detected 
block noise level and the block boundary, and instruct 
and control picture enhancement level or noise elimina- 
tion level on a screen. Still further, after the block noise 
is detected, a judgement result made on types of input 
sources such as "DVD/DVC/digital" or quality of video 
signal (MPEG, for example) can be on -screen -displayed 
(hereinafter, referred to as OSD). 
[0155] As is known from this, the block noise elimi- 
nating apparatus 40 according to the fourth embodi- 
ment of the present invention can accurately detect the 
block boundary and block noise level. As a result, 
smoothing or picture enhancement can be properly 
done corresponding to the block noise level, and 
accordingly the block noise can be eliminated more 
effectively for the best match to visual scenes. Further, 
by OSD displaying information, video sources or effects 
of block noise elimination can be acknowledged at a 
glance. 

(Fifth Embodiment) 

[0156] When the block noise eliminating apparatus 
of the fourth embodiment is presumably provided for a 
television system, for example, the video signal 101 to 
be inputted may include a video signal in a different sig- 
nal form being inputted from an external terminal in 
addition to a normal television video signal. 
[0157] Therefore, a fifth embodiment is to provide a 
block noise eliminating apparatus corresponding to 
input video signals in various signal forms. 
[0158] FIG. 17 is a block diagram showing the 
structure of a block noise eliminating apparatus accord- 
ing to a fifth embodiment of the present invention. In 
FIG. 17, a block noise eliminating apparatus 50 of the 
fifth embodiment is structured by an AD converter 51 , a 
digital decoding part 52, a selector 53, a horizontal 
block boundary detecting part 54, a vertical block 
boundary detecting part 55, the block area detecting 
part 43, the block boundary smoothing part 44, and the 
picture enhancing part 45. 

[0159] FIG. 1 8 is a block diagram showing the more 
detailed structure of the horizontal block boundary 
detecting part 54 in FIG. 17. In Fig. 18, the horizontal 
block boundary detecting part 54 is structured by the 
horizontal HPF 41 1 , the absolute value taking part 412, 
the vertical accumulating/adding part 41 3, the HPF 414, 
the temporal filter 415, the N-point accumulating/adding 



part 416, the masking part 417, the maximum value 
detecting part 41 8, and a selector 541 . 
[0160] FIG. 1 9 is a block diagram showing the more 
detailed structure of the vertical block boundary detect- 

5 ing part 55 in FIG, 17. In FIG. 19, the vertical block 
boundary detecting part 55 is structured by the vertical 
HPF 421, the absolute value taking part 422, the hori- 
zontal accumulating/adding part 423, the HPF 424, the 
temporal filter 425, the N-point accumulating/adding 

10 part 426, the masking part 427, the maximum value 
detecting part 428, and a selector 551 . 
[0161] Herein, the block noise eliminating appara- 
tus 50 of the fifth embodiment and the block noise elim- 
inating apparatus 40 of the fourth embodiment are 

15 identical in the block area detecting part 43, the block 
boundary smoothing part 44, and the picture enhancing 
part 45. Therefore, those components are provided with 
the same reference numerals and not described again. 
[01 62] The horizontal block boundary detecting part 

20 54 is identical to the horizontal block boundary detecting 
part 41 described in the fourth embodiment but addi- 
tionally has the selector 541 therein, and the vertical 
block boundary detecting part 55 is identical to the ver- 
tical block boundary detecting part 42 described in the 

25 fourth embodiment but additionally has the selector 
551 . Therefore, the same components are under identi- 
cal reference numerals and are not described again. 
[0163] Hereinafter, referring to FIG. 17 to FIG. 19, it 
is described stepwise how the block noise eliminating 

30 apparatus 50 according to the fifth embodiment of the 
present invention is operated. 

[0164] The AD converter 51 receives an analog 

video signal 501 . The digital decoding part 52 receives, 
a digital video signal 502 in an MPEG stream or DV for- 

35 mat to be connected according to I EEE 1 394 standards, 
for example. The AD converter 51 A/D converts the 
received analog video signal 501 , and outputs the same 
to the selector 53. The digital decoding part 52 decodes 
the received digital video signal 502 and outputs the 

40 same to the selector 53. The digital decoding part 52 
can output block information signals 521 and 522 (that 
is, block boundary) indicating a block size where the 
video signal 502 is decoded. 

[0165] The selector 53 selects either one of the 
45 inputted two digital video signals as instructed by a user, 
and then outputs the same as the video signal 101. 
Herein, the selector 53 outputs a receiving pulse 531 
indicating which digital video signal is selected and out- 
putted. When an output of the AD converter 51 is 
50 selected (input is presumably a DVD analog signal), the 
logical value of "0" is outputted as the receiving pulse 
531 , and when an output of the digital decoding part 52 
is selected (input is presumably a digital signal of a dig- 
ital video camera (DVD)), the logical value of "1" is out- 
55 putted. The receiving pulse 531 can, for example, be 
utilized as information for OSD indicating what was 
received. In the above example, characters such as 
"DVD" or "DVC" can be OSD on a television screen. 
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[0166] The video signal 101 selected in the selector 

53 and the block information signals 521 and 522 out- 
putted from the digital decoding part 52 are to be input- 
ted into the horizontal block boundary detecting part 54 
and the vertical block boundary detecting part 55. 5 
[0167] The horizontal block boundary detecting part 

54 detects the block noise level and block boundary in 
the horizontal direction as is described in the foregoing 
as a matter of principle. The maximum value detecting 
part 418 outputs the determined horizontal block 10 
boundary to the selector 541 . The selector 541 receives 

the horizontal block boundary outputted from the maxi- 
mum value detecting part 41 8 and the block information 
signal 521 outputted from the digital decoding part 52. 
Thereafter, the selector 541 selects and outputs, as is 15 
instructed by the user (synchronizes with the user's 
instruction to the selector 53), the horizontal block 
boundary determined by the maximum value detecting 
device 418 when the selector 53 selected the output 
signal of the AD converter 51 , and selects and outputs 20 
the horizontal block boundary provided as the block 
information signal 521 when the selector 53 selected 
the output signal of the digital decoding part 52. 
[0168] In a similar manner, the vertical block bound- 
ary detecting part 55 detects the block noise level and 25 
the block boundary in the vertical direction, as is 
described in the foregoing as a matter of principle, while 
the maximum value detecting part 428 outputs the 
determined vertical block boundary to the selector 551 . 
The selector 551 receives the vertical block boundary 30 
outputted from the maximum value detecting part 428 
and the block information signal 522 outputted from the 
digital decoding part 52. Thereafter, as is instructed by 
the user (synchronizes with the user's instruction to the 
selector 53), the selector 551 selects and outputs the 35 
vertical block boundary determined by the maximum 
value detecting device 428 when the selector 53 
selected an output signal of the AD converter 51, and 
selects and outputs the vertical block boundary pro- 
vided as the block information signal 522 when the 40 
selector 53 selects the output signal of the digital decod- 
ing part 52. 

[0169] In this manner, when the analog video signal 
501 whose block boundary is not clearly identified is 
inputted, the block boundary determined by the horizon- 45 

tal block boundary detecting part 54 and the vertical 
block boundary detecting part 55 are used to eliminate 
the block noise, and when the digital video signal 502 
whose block boundary can be identified (provided) is 
inputted, the block boundary is used to eliminate the 50 
block noise. 

[0170] As is clear from the above, the block noise 
eliminating apparatus 50 according to the fifth embodi- 
ment of the present invention can correctly detect the 
block boundary and block noise level corresponding to 55 
the to-receive video signal. As a result, smoothing or 
picture enhancement can be properly done correspond- 
ing to the block noise level, and accordingly the block 



noise can be eliminated more effectively for the best 
match to visual scenes. Further, by OSD displaying 
information, video sources or effects of block noise elim- 
ination can be acknowledged at a glance. 

(Sixth Embodiment) 

[0171] Other than the block noise, a dot clock not 
properly regenerated may degrade a video signal in 
image quality. The dot clock not properly regenerated is 
caused, at the time of A/D conversion for the video sig- 
nal, by a phase shift between a clock phase sampled by 
an analog video signal and a clock phase sampled by a 
digital -converted video signal as is well known. 
[0172] Therefore, a sixth embodiment of the 
present invention is to correctly regenerate the dot clock 
by applying the aforementioned technique for detecting 
the block boundary. 

[01 73] FIG. 20 is a block diagram exemplarily show- 
ing the structure of a video processing system using a 
block detecting apparatus according to a sixth embodi- 
ment of the present invention. In FIG. 20, a video 
processing system 60 using the block detecting appara- 
tus of the sixth embodiment is structured by an AD con- 
verter 61, a video signal processing device 62, a DA 
converter 63, a horizontal block boundary detecting part 
64, a clock generating device 65, and a controlling part 
66. The clock generating device 65 is structured by a 
phase comparator 651 , an LPF 652, a VCO 653, a var- 
iable delay 654, and a frequency divider 655. 
[0174] FIG. 21 is a block diagram showing the more 
detailed structure of the horizontal block boundary 
detecting part 64 in FIG. 20. In FIG. 21, the horizontal 
block boundary detecting part 64 is structured by a hor- 
izontal HPF 641, an absolute value taking part 642, a 
vertical accumulating/adding part 643, an HPF 644, and 
an N-point accumulating/adding part 645. 
[0175] FIG. 22 is a diagram exemplarily showing an 
accumulation/addition result of the horizontal block 
noise outputted from the horizontal block boundary 
detecting part 64 in FIG. 20. Note that, the accumula- 
tion/addition result shown in FIG. 22 is obtained when N 
being "8". 

[0176] FIG. 23 is a diagram illustrating how a video 
signal 601 and a clock (CK) are related to each other. 
[0177] Hereinafter, by referring to FIG. 20 to FIG. 
23, it is described stepwise how the video processing 
system 60 using the block detecting apparatus accord- 
ing to the sixth embodiment of the present invention is 
operated. 

[01 78] First of all, components in the video process- 
ing system 60 of the sixth embodiment are each 
described. 

[0179] The AD converter 61 converts the received 
analog video signal 601 into a digital video signal. The 
video signal processing device 62 executes various 
types of processing relevant to the video signal such as 
picture enhancement. The DA converter 63 converts the 
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digital video signai into tine anaiog video signai. The lior- 
izontal block boundary detecting part 64 detects the 
block boundary in the horizontal direction from the 
received digital video signal. The clock generating 
device 65 structures a PLL circuit of a line clock, and 5 
generates a regeneration clock (CK) used for each com- 
ponent to process. Herein, as components of the clock 
regenerating device 65 are conventionally all known, 
further description is not made. The controlling part 66 
includes a control device such as CPU or for temporally 10 
filtering output signals of the horizontal block boundary 
detecting part 64, and controls the clock generating 
device 65 in accordance with the signal outputted from 
the horizontal block boundary detecting part 64. 
[0180] Next, it is described how the video process- 15 
ing system 60 of the sixth embodiment is operated to 
process. 

[0181] The video signal 601 inputted into the AD 
converter 61 is converted into a digital video signal 

according to the regeneration clock (CK) generated in 20 
the clock regenerating device 65. The converted digital 
signal is subjected to a desired video signal processing 
in the video signal processing device 62, and is con- 
verted into an analog video signal in the DA converter 
63. Further, the converted digital video signal is inputted 25 
into the horizontal block boundary detecting means 64, 
and then is subjected to accumulation/addition of the 
horizontal block noise so as to be transmitted to the con- 
trolling part 66. 

[0182] In the horizontal block boundary detecting 30 
part 64, the horizontal HPF 641 receives the video sig- 
nal 601, and then extracts only high frequency compo- 
nents in the horizontal direction. The absolute value 
taking part 642 receives a signal outputted from the hor- 
izontal HPF 641 , and takes an absolute value thereof so 35 
as to change the same to a positive value. The vertical 
accumulating/adding part 643 receives a signal output- 
ted from the absolute value taking part 642, and per- 
forms accumulation/addition so as to output the 
horizontal one-dimensional signal 115 having a peak 40 
value at intervals in the horizontal direction (see FIG. 2). 
The HPF 644 again extracts high frequency compo- 
nents for the purpose of improving accuracy of the sig- 
nal outputted from the vertical accumulating/adding part 
643, and detects a horizontal block noise level. The N- 45 
point accumulating/adding part 645 accumulates/adds 
and outputs noise observed in every predetermined N- 
point (where N indicates the number of pixels in a 
block), that is, noise observed at the same pixel position 
in each block. Herein, in a case where the block noise 50 
arises at 8 (pixels) x 8 (lines) intervals in MPEG2, for 
example, the N-point accumulating/adding part 645 sets 
N to "8", and determines the horizontal block boundary 
so as to output the same to the controlling part 66. 
[0183] Note that, to detect the horizontal block 55 
noise in a much accurate manner, a coring device pass- 
ing only signals of small amplitude may be inserted into 
an output signal path of the horizontal HPF 641 or the 



absolute value taking part 642. 

[0184] Next, by referring to FIG. 22 and FIG. 23, it is 
described how the dot clock control is done. 
[0185] First, in a case where the dot clock is not 
properly regenerated (that is, when the dot clock of the 
original video signal 601 and regeneration clock (CK) 
are not coincided), a phase of the sampling clock may 
shift (FIG. 23(b)) with respect to the video signal (FIG. 
23(a)). If this is the case, an accumulation/addition 
result of the N-point outputted by the N-point accumulat- 
ing/adding part 645 to the controlling part 66 will be high 
in level at a plurality of points as shown in FIG. 22(a) (in 
the drawing, two points of 4 and 5). 
[0186] On the other hand, in a case where the dot 
clock is well regenerated (that is, when the dot clock of 
the original video signal 601 and the regeneration clock 
(CK) are coincided), the phase of the sampling clock 
does not shift (FIG. 23(c)) with respect to the video sig- 
nal (FIG. 23(a)). If this is the case, the accumula- 
tion/addition result of the N-point outputted from the N- 
point accumulating/adding part 645 to the controlling 
part 66 will be high in level only at a point as shown in 
FIG. 22(b) (in the drawing, a position of 5). 
[0187] As is known from this, the controlling part 66 
executes a feedback control of changing delay of a var- 
iable delay 645 in the clock regeneration device 65 in 
such a manner as to set the accumulation/addition 
result of the N-point outputted from the N-point accumu- 
lating/adding part 645 to be high in level at only one 
position. Therefore, it becomes possible to correctly 
regenerate the clock phase sampled by the to-receive 
video signal 601 in the video processing system 60. 
[0188] As is clear from the foregoing, the video 
processing system 60 using the block detecting appara- 
tus according to the sixth embodiment of the present 
invention detects horizontal block boundary corre- 
sponding to a to-receive video signal, and then regener- 
ates a dot clock in accordance with positions thereof. In 
this manner, a clock whose phase is coincided with that 
of a dot clock of an original video signal can correctly be 
regenerated. 

[0189] Note that, in a typical hardware environment, 
each function realized by the block noise detecting 
apparatus 10, 20, the block noise eliminating apparatus 
30, 40, and 50, and the video processing system 60 
according to the aforementioned first to sixth embodi- 
ments can be realized by a memory device in which pre- 
determined program data is stored (ROM, RAM, hard 
disk, for example) and a CPU which runs the program 
data. In such case, the respective program data can be 
introduced via a recording medium such as CD-ROM or 
floppy disk. 

INDUSTRIAL APPLICABILITY 

[0190] As is described in the foregoing, in a video 
processing device (a television receiver, for example) 
using digital video signals subjected to lossy encoding 
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on a predetermined image block basis, tine present 
invention can be applied, first, to correctly detect and 
eliminate block noise to be arisen when the video signal 
is decoded, and second, to correctly regenerate a dot 
clock. 5 

Claims 

1. A block noise detecting apparatus of a type detect- 
ing, from a digital video signal subjected to lossy io 
encoding on a predetermined image block basis, 
block noise caused by decoding the video signal, 

the apparatus comprising: 

means for detecting a level of said block noise 15 
in said video signal; and 
means for detecting a block boundary (where 
said block noise is generated) in said video sig- 
nal. 

20 

2. A block noise detecting apparatus of a type detect- 
ing, from a digital video signal subjected to lossy 
encoding on a predetermined image block basis, 
block noise caused by decoding the video signal, 

the apparatus comprising: 25 

signal extracting means for receiving said video 
signal and extracting only a high frequency 
component therefrom; 

absolute value taking means for taking an 30 
absolute value of a high frequency component 
signal outputted from said signal extracting 

means; 

accumulating/adding means for accumulat- 
ing/adding said absolute-value-taken high fre- 35 

quency component signal outputted from said 
absolute value taking means in a predeter- 
mined period; 

periodicity detecting means for detecting perio- 
dicity of said block noise in accordance with an 40 
accumulation/addition result outputted from 
said accumulating/adding means; and 
block boundary determining means for deter- 
mining a block boundary (where said block 
noise is generated) from a periodic signal 45 
detected by said periodicity detecting means. 

3. The block noise detecting apparatus according to 
claim 2, wherein said block boundary determining 
means distinguishes, in binary, between positional so 
information on said block boundary and positional 
information on the rest. 

4. The block noise detecting apparatus according to 
claim 2 or claim 3, further comprising: 55 

frame difference taking means for receiving 
said video signal and determining a signal dif- 



ference among a plurality of predetermined 

frames thereof; 

region determining means for determining, by 
referring to the signal difference outputted from 
said frame difference taking means for whether 
or not the difference is more than a predeter- 
mined threshold value, a region where the 
block noise to be eliminated is observed (here- 
inafter, referred to as noise region); and 
block edge controlling means for masking said 
block boundary determined by said block 
boundary determining means in said noise 
region determined by said region determining 
means, and then determining a block boundary 
corresponding to the noise region. 

5. The block noise detecting apparatus according to 
claim 4, wherein said frame difference taking 
means determines a signal difference between a 
current frame and a one-frame-before frame. 

6. The block noise detecting apparatus according to 

claim 4 or claim 5, wherein said region determining 
means distinguishes, in binary, between a part 
exceeding said threshold value and a part not 
exceeding said threshold value. 

7. The block noise detecting apparatus according to 
any one of claims 4 to 6, further comprising singular 
point eliminating means for excluding a noise part 
observed in a predetermined small region of said 
noise region determined by said region determining 
means, wherein 

said block edge controlling means masks the 

block boundary determined by said block 
boundary determining means in said noise- 
part-excluded noise region outputted from said 
singular point eliminating means. 

8. The block noise detecting apparatus according to 
any one of claims 2 to 7, wherein said signal 
extracting means, said absolute value taking 
means, said accumulating/adding means, and said 
periodicity detecting means each execute process- 
ing for said video signal in either horizontal or verti- 
cal direction, or both directions. 

9. The block noise detecting apparatus according to 
claim 8, wherein, 

when each of the processing is executed for 
said video signal in the vertical direction, 
said periodicity detecting means successively 
changes frames used for detection according 
to a format of said video signal to be inputted. 

10. A block noise eliminating apparatus of a type 
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detecting and eliminating, from a digital video signal 

subjected to lossy encoding on a predetermined 
image block basis, block noise caused by decoding 
the video signal, the apparatus comprising: 

5 

means for detecting a level of said block noise 

in said video signal; 

means for detecting a block boundary (where 
said block noise is generated) in said video sig- 
nal; and 10 
means for eliminating, in said block boundary, 
only said block noise whose said detected level 
is more than a predetermined threshold value. 

11. A block noise eliminating apparatus of a type 15 
detecting and eliminating, from a digital video signal 
subjected to lossy encoding on a predetermined 
image block basis, block noise caused by decoding 

the video signal, the apparatus comprising: 

20 

signal extracting means for receiving said video 
signal and extracting only a high frequency 

component therefrom; 

absolute value taking means for taking an 
absolute value of a high frequency component 25 
signal outputted from said signal extracting 
means; 

accumulating/adding means for accumulat- 
ing/adding said absolute-value-taken high fre- 
quency component signal outputted from said 30 
absolute value taking means in a predeter- 
mined period; 

periodicity detecting means for detecting perio- 
dicity of said block noise in accordance with an 
accumulation/addition result outputted from 35 
said accumulating/adding means; 
block boundary determining means for deter- 
mining a block boundary (where said block 
noise is generated) from a periodic signal 
detected by said periodicity detecting means; 40 
and 

block noise eliminating means for eliminating 
said block noise with respect to said block 
boundary. 

45 

12. The block noise eliminating apparatus according to 
claim 1 1 , wherein said block boundary determining 
means distinguishes, in binary, between positional 
information on said block boundary and positional 

information on the rest. 50 

13. The block noise eliminating apparatus according to 
claim 11 or claim 12, further comprising: 

frame difference taking means for receiving 55 
said video signal and determining a signal dif- 
ference among a plurality of predetermined 
frames thereof; 



44 

region determining means for determining, by 
referring to the signal difference outputted from 
said frame difference taking means for whether 
or not the difference is more than a predeter- 
mined threshold value, a region where the 
block noise to be eliminated is observed (here- 
inafter, referred to as noise region); and 
block edge controlling means for masking said 
block boundary determined by said block 
boundary determining means in said noise 
region determined by said region determining 
means, and then determining a block boundary 
corresponding to the noise region, wherein 
said block noise eliminating means eliminates 
said block noise with respect to the block 
boundary corresponding to said noise region. 

14. The block noise eliminating apparatus according to 
claim 13, wherein said frame difference taking 
means determines a signal difference between a 
current frame and a one-frame-before frame. 

15. The block noise eliminating apparatus according to 
claim 13 or claim 14, wherein said region determin- 
ing means distinguishes, in binary, between a part 
exceeding said threshold value and a part not 
exceeding said threshold value. 

16. The block noise eliminating means according to any 
one of claims 13 to 15, further comprising singular 
point eliminating means for excluding a noise part 
observed in a predetermined small region of said 
noise region determined by said region determining 
means, wherein 

said block edge controlling means masks the 
block boundary determined by said block 
boundary determining means in said noise- 
part-excluded noise region outputted from said 
singular point eliminating means. 

17. The block noise eliminating apparatus according to 
any one of claims 11 to 16, wherein said signal 
extracting means, said absolute value taking part, 
said accumulating/adding means, and said perio- 
dicity detecting means each execute processing for 
said video signal in either horizontal or vertical 
direction, or both directions. 

18. The block noise eliminating apparatus according to 
claim 17, further comprising identifying means for 
identifying a format for said video signal to be input- 
ted, wherein 

when each of the processing is executed for 
said video signal in the vertical direction, 
said identifying means has said periodicity 
detecting means successively change frames 
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used for detection according to said format. 

19. A block noise eliminating apparatus of a type 
detecting and eliminating, from a digital video signal 
subjected to lossy encoding on a predetermined 5 
image block basis, block noise caused by decoding 
the video signal, the apparatus comprising: 

vertical block boundary detecting means for 

receiving said video signal and detecting, with io 
respect to the video signal, a block boundary 
(where said block noise is generated) in the lat- 
eral direction and a block noise level on a 
screen; 

horizontal block boundary detecting means for is 
receiving said video signal and detecting, with 
respect to the video signal, said block bound- 
ary in a longitudinal direction and block noise 
level on the screen; 

black area detecting means for specifying said 20 
block boundary in both longitudinal and lateral 
directions from detection results of said vertical 
block boundary detecting means and said hori- 
zontal block boundary detecting means; and 
block boundary smoothing means for smooth- 25 
ing said video signal to be inputted in a prede- 
termined manner corresponding to said block 
boundary in both longitudinal and lateral direc- 
tions specified by said block area detecting 
means. 30 

20. The block noise eliminating apparatus according to 
claim 19, wherein said vertical block boundary 
detecting means comprises: 

35 

a vertical high-pass filter (hereinafter, referred 
to as HPF) extracting only a vertical high fre- 
quency component of said video signal; 
first absolute value taking means for taking an 
absolute value of a high frequency component 40 
signal outputted from said vertical HPF; 
horizontal accumulating/adding means for 
accumulating/adding said absolute-value- 
taken high frequency component signal output- 
ted from said first absolute value taking means 45 
in the horizontal direction; 
a first HPF again extracting high frequency 
component from said accumulated/added high 
frequency component signal outputted from 
said horizontal accumulating/adding means; 50 
first N-point accumulating/adding means for 
accumulating/adding a signal outputted from 
said first HPF on a predetermined N-point 
basis (where N is a positive integer); 
a first temporal filter detecting said block noise 55 
level of said video signal by computing a signal 
outputted from said first HPF in the temporal 
direction; 



first maximum value detecting means for deter- 
mining a maximum value and a position thereof 
among N-piece accumulated/added values 
determined by said first N-point accumulat- 
ing/adding means through accumulation/addi- 
tion; and 

first masking means for masking said block 
noise level detected by said first temporal filter 
at said position of the maximum value output- 
ted from said first maximum value detecting 
means, and then determining a vertical block 
boundary corresponding to the position, 
wherein 

said horizontal block boundary detecting 
means comprises: 

a horizontal HPF extracting only a horizontal 
high frequency component of said video signal; 
second absolute value taking means for taking 
an absolute value of a high frequency compo- 
nent signal outputted from said horizontal HPF; 
vertical accumulating/adding means for accu- 
mulating/adding said absolute-value-taken 
high frequency component signal outputted 
from said second absolute value taking means 
in the vertical direction; 

a second HPF again extracting high frequency 
component from the accumulated/added high 
frequency component signal outputted from 
said vertical accumulating/adding means; 
N-point accumulating/adding means for accu- 
mulating/adding a signal outputted from said 
second HPF on a predetermined N-point basis; 
a second temporal filter detecting said block 
noise level of said video signal by computing 
the signal outputted from said second HPF in 
the temporal direction; 

second maximum value detecting means for 
determining a maximum value and a position 
thereof among the N-piece accumulated/added 
values determined by said second N-point 
accumulating/adding means through accumu- 
lation/addition; and 

second masking means for masking said block 
noise level detected by said second temporal 
filter at said position of the maximum value out- 
putted from said second maximum value 
detecting means, and then determining a verti- 
cal block boundary corresponding to the posi- 
tion. 

21. A block noise eliminating apparatus of a type 
detecting and eliminating, from a video signal sub- 
jected to lossy encoding on a predetermined image 
block basis, block noise caused by decoding the 
video signal, the apparatus comprising: 
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AD converting means for receiving said video 

signal in an analog fashion and then converting 

the same into a digital fashion; 

digital decoding means for receiving said video 

signal in an encoded digital fashion for decod- 5 

ing and outputting the decoded block boundary 

information; 

a selector receiving the video signal outputted 
from said AD converting means and the video 
signal outputted from said digital decoding io 
means and selectively outputting either one of 
the video signals as is externally instructed; 
vertical block boundary detecting means for 
receiving the video signal selected by said 
selector and detecting, with respect to the 15 
video signal, a block boundary (where said 
block noise is generated) in the lateral direction 
and a block noise level on a screen; 
horizontal block boundary detecting means for 
receiving the video signal selected by said 20 
selector and detecting, with respect to the 
video signal, said block boundary in the longitu- 
dinal direction and the block noise level on a 
screen; 

block area detecting means for specifying said 25 
block boundary in both longitudinal and lateral 
directions from detection results of said vertical 
block boundary detecting means and said hori- 
zontal block boundary detecting means; and 
block boundary smoothing means for smooth- 30 
ing said video signal to be inputted in a prede- 
termined manner corresponding to said block 
boundary in both longitudinal and lateral direc- 
tions specified by said block area detecting 
means, wherein 35 
said vertical block boundary detecting means 
and said horizontal block boundary detecting 
means output, to said block area detecting 
means, said block boundary based on each of 
the detection results when said selector selects 40 
the video signal outputted from said AD con- 
verting means, and output the block boundary 
based on said block boundary information out- 
putted from said digital decoding means when 
said selector selects the video signal outputted 45 
from said digital decoding means. 

22. The block noise eliminating apparatus according to 
claim 21, wherein said vertical block boundary 
detecting means comprises: 50 

a vertical high-pass filter (hereinafter, referred 
to as HPF) extracting only a vertical high fre- 
quency component of said video signal; 
first absolute value taking means for taking an 55 
absolute value of a high frequency component 
signal outputted from said vertical HPF; 
horizontal accumulating/adding means for 



accumulating/adding said absolute-value- 
taken high frequency component signal output- 
ted from said first absolute value taking means 
in the horizontal direction; 
a first HPF again extracting high frequency 
component from said accumulated/added high 
frequency component signal outputted from 
said horizontal accumulating/adding means; 
first N-point accumulating/adding means for 
accumulating/adding a signal outputted from 
said first HPF on a predetermined N-point 
basis (where N is a positive integer); 
a first temporal filter detecting said block noise 
level of said video signal by computing the sig- 
nal outputted from said first HPF in the tempo- 
ral direction; 

first maximum value detecting means for deter- 
mining a maximum value and a position thereof 
among N-piece accumulated/added values 
determined by said first N-point accumulat- 
ing/adding means through accumulation/addi- 
tion; 

a first selector synchronizing with said selec- 
tor's selection and selectively outputting either 
one of said block boundary information output- 
ted from said digital decoding means or said 
position of the maximum value outputted from 
said first maximum value detecting means; and 
first masking means for masking said block 
noise level detected by said first temporal filter 
at the block boundary outputted from said first 
selector, and determining a vertical block 
boundary corresponding to the position, 
wherein 

said horizontal block boundary detecting 

means comprises: 

a horizontal HPF extracting only a horizontal 
high frequency component of said video signal; 
second absolute value taking means for taking 
an absolute value of a high frequency compo- 
nent signal outputted from said horizontal HPF; 
vertical accumulating/adding means for accu- 
mulating/adding said absolute-value-taken 
high frequency component signal outputted 
from said second absolute value taking means 
in the vertical direction; 

a second HPF again extracting high frequency 
component from an accumulated/added high 
frequency component signal outputted from 
said vertical accumulating/adding means; 
N-point accumulating/adding means for accu- 
mulating/adding a signal outputted from said 
second HPF on a predetermined N-point basis; 
a second temporal filter detecting said block 
noise level of said video signal by computing 
the signal outputted from said second HPF in 
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the temporal direction; 

second maximum value detecting means for 
determining a maximum value and a position 
tliereof among the N-piece accumulated/added 
values determined by said second N-point 5 
accumulating/adding means through accumu- 
lation/addition; 

a second selector synchronizing with said 
selector's selection and selectively outputting 
either one of said block boundary information io 
outputted from said digital decoding means or 
said position of the maximum value outputted 
from said second maximum value detecting 
means; and 

second masking means for masking said block 15 
noise level detected by said second temporal 
filter at the block boundary outputted from said 
second selector, and determining a vertical 
block boundary corresponding to the position. 

20 

23. The block noise eliminating apparatus according to 
claim 20 or 22, wherein said block boundary 
smoothing means comprises: 



said block noise is eliminated according to 
said block noise level. 

45 

24. The block noise eliminating apparatus according to 
any one of claims 19 to 23, further comprising pic- 
ture enhancing means for controlling an picture 
enhancement level emphasizing an outline part of 
said video signal according to said block noise level 50 
detected by said horizontal block boundary detect- 
ing means and said vertical block boundary detect- 
ing means. 

25. The block noise eliminating apparatus according to 55 
any one of claims 1 9 to 24, further comprising con- 
trolling means for specifying said video signal (type 

or quality thereof, for example) to be inputted in 



accordance with said block noise level detected by 
said horizontal block boundary detecting means 
and said vertical block boundary detecting means, 
and 

said controlling means on-screen-displays a 
result of said specification on a screen in a pre- 
determined format. 

26. A vertical block boundary detecting apparatus of a 
type detecting, from a digital video signal subjected 
to lossy encoding on a predetermined image block 
basis, block noise in the vertical direction caused by 
decoding the video signal, the apparatus compris- 
ing: 

a vertical high-pass filter (hereinafter, referred 
to as HPF) receiving said video signal and 
extracting only a vertical high frequency com- 
ponent of the video signal; 
absolute value taking means for taking an 
absolute value of a high frequency component 
signal outputted from said vertical HPF; 
horizontal accumulating/adding means for 
accumulating/adding said absolute-value- 
taken high frequency component signal output- 
ted from said absolute value taking means in 
the horizontal direction; 

an HPF again extracting high frequency com- 
ponent from said accumulated/added high fre- 
quency component signal outputted from said 
horizontal accumulating/adding means; 
N-point accumulating/adding means for accu- 
mulating/adding a signal outputted from said 
HPF on a predetermined N-point basis (where 
N is a positive integer); 

a temporal filter detecting said block noise level 
of said video signal by computing the signal 
outputted from said HPF in the temporal direc- 
tion; 

maximum value detecting means for determin- 
ing a maximum value and a position thereof 
among N-piece accumulated/added values 
determined by said N-point accumulating/add- 
ing means through accumulation/addition; and 
masking means for masking said block noise 
level detected by said temporal filter at said 
position of the maximum value outputted from 
said maximum value detecting means, and 
determining a vertical block boundary corre- 
sponding to the position. 

27. A horizontal block boundary detecting apparatus of 
a type detecting, from a digital video signal sub- 
jected to lossy encoding on a predetermined image 
block basis, block noise in the horizontal direction 
caused by decoding the video signal, the apparatus 
comprising: 



a horizontal HPF extracting only a horizontal 25 
high frequency component of said video signal; 
first multiplying means for multiplying an output 
of said horizontal HPF and an output of said 
horizontal block boundary detecting means; 
first deducting means for deducting an output 30 
of said first multiplying means from said video 
signal; 

a vertical HPF extracting only a vertical high 
frequency component of said video signal; 
second multiplying means for multiplying an 35 
output of said vertical HPF and an output of 
said vertical block boundary detecting means; 
and 

second deducting means for deducting an out- 
put of said second multiplying means from said 40 
video signal, wherein 
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a horizontal high-pass fiiter (hereinafter, 

referred to as HPF) receiving said video signal 
and extracting only a vertical high frequency 
component of the video signal; 
absolute value taking means for taking an 
absolute value of a high frequency component 
signal outputted from said horizontal HPF; 
vertical accumulating/adding means for accu- 
mulating/adding said absolute-value-taken 
high frequency component signal outputted 
from said absolute value taking means in the 
vertical direction; 

an HPF again extracting high frequency com- 
ponent from said accumulated/added high fre- 
quency component signal outputted from said 
vertical accumulating/adding means; 
N-point accumulating/adding means for accu- 
mulating/adding a signal outputted from said 
HPF on a predetermined N-point basis (where 
N is a positive integer); 

a temporal filter detecting said block noise level 
of said video signal by computing the signal 
outputted from said HPF in the temporal direc- 
tion; 

maximum value detecting means for determin- 
ing a maximum value and a position thereof 
among N-piece accumulated/added values 
determined by said N-point accumulating/add- 
ing means through accumulation/addition; and 
masking means for masking said block noise 
level detected by said temporal filter at said 
position of the maximum value outputted from 
said maximum value detecting means, and 
determining a horizontal block boundary corre- 
sponding to the position. 

28. A dot clock controlling apparatus of a type control- 
ling a dot clock to be regenerated in a video 
processing system in which a digital video signal 
subjected to lossy encoding on a predetermined 
image block basis is processed, the apparatus 
comprising: 

clock generating means for generating said dot 
clock used in said video processing system in 
accordance with a horizontal synchronizing 
pulse; 

horizontal block boundary detecting means for 

receiving said video signal and detecting a lon- 
gitudinal block boundary (where said block 
noise is generated) on a screen with respect to 
the video signal; and 

controlling means for changing delay of said 
clock generating means in such a manner that 
said block boundary detected by said horizon- 
tal block boundary detecting means periodi- 
cally has a single maximum point (peak). 



29. The dot clock controlling apparatus according to 
claim 28, wherein said horizontal block boundary 
detecting means comprises: 

5 a horizontal high-pass filter (hereinafter, 

referred to as HPF) receiving said video signal 
and extracting only a vertical high frequency 
component of the video signal; 
absolute value taking means for taking an 

10 absolute value of a high frequency component 

signal outputted from said horizontal HPF; 

vertical accumulating/adding means for 
accumulating/adding said absolute-value- 

15 taken high frequency component signal 

outputted from said absolute value taking 
means in the vertical direction; 
an HPF again extracting high frequency 
component from said accumulated/added 

20 high frequency component signal output- 

ted from said vertical accumulating/adding 
means; and 

N-point accumulating/adding means for 
accumulating/adding a signal outputted 
25 from said HPF on a predetermined N-point 

basis (where N is a positive integer). 

30. A recording medium containing a program recorded 
thereon, to be run in a computer device, for detect- 

30 ing block noise from a digital video signal subjected 
to lossy encoding on a predetermined image block 
basis caused by decoding the video signal, the pro- 
gram for realizing an operational environment on 
said computer device comprising the steps of: 

35 

extracting only a high frequency component 
from said video signal; 

taking an absolute value of said extracted high 
frequency component signal; 
40 accumulating/adding said absolute-value- 

taken high frequency component signal in a 
predetermined period; 

detecting periodicity of said block noise in 
accordance with said accumulation/addition 
45 result; and 

determining a block boundary (where said 
block noise id generated) in accordance with a 
signal having said detected periodicity. 

50 31. The recording medium according to claim 30, fur- 
ther comprising a step of eliminating said block 
noise with respect to said block boundary. 

32. The recording medium according to claim 30 or 31, 
55 wherein, in said step of determining said block 
boundary, positional information on said block 
boundary and positional information on the rest are 
distinguished, in binary, from each other. 
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33. The recording medium according to any one of 
claims 30 to 32, furtlier comprising tlie steps of: 

determining a signal difference among a plural- 
ity of predetermined frames of said video sig- 5 
nal; 

determining a region where block noise to be 
eliminated is observed (hereinafter, referred to 
as noise region) with reference to whether or 
not the signal difference is larger than a prede- io 
termined threshold value; and 
masking said block boundary in said noise 
region, and determining a block boundary cor- 
responding to the noise region. 

15 

34. The recording medium according to claim 33, 
wherein, in said step of determining the signal dif- 
ference, a signal difference between a current 
frame and a one-before-frame is determined . 

20 

35. The recording medium according to claim 33 or 34, 
wherein, in said step of determining the noise 
region, a part exceeding said threshold value and a 
part not exceeding said threshold value are distin- 
guished, in binary, from each other. 25 

36. The recording medium according to any one of 

claims 33 to 35, further comprising a step of elimi- 
nating a noise part in a predetermined small region 
of said noise region, wherein 30 

In said step of determining a block boundary 
corresponding to said noise block, said block 
boundary is masked in said noise-part-elimi- 
nated noise region. 35 

37. The recording medium according to any one of 
claims 30 to 36, wherein each of said steps is exe- 
cuted in either horizontal direction or vertical direc- 
tion of said video signal, or in both directions. 40 

38. The recording medium according to claim 37, 
wherein, when each of said processing is executed 
in the vertical direction of said video signal, 

45 

in said step of detecting periodicity, frames 
used for detection are successively changed 
corresponding to a format of said video signal 
to be inputted. 

50 

39. A recording medium containing a program recorded 
thereon, to be run in a computer device, for detect- 
ing block noise from a digital video signal subjected 
to lossy encoding on a predetermined image block 
basis caused by decoding the video signal, the pro- 55 
gram for realizing an operational environment on 
said computer device comprising the steps of: 



detecting, with respect to said video signal, a 
block boundary (where said block boundary is 
generated) in the lateral direction and a block 
noise level on the screen; 
detecting, with respect to said video signal, 
said block boundary in the longitudinal direc- 
tion and block noise level on the screen; 
specifying said block boundary in both longitu- 
dinal and lateral directions from detection 
results obtained in said step of detecting as to 
the lateral direction and said step of detecting 
as to the longitudinal direction; and 
smoothing said video signal in a predetermined 
manner corresponding to said block boundary 
in both longitudinal and lateral directions. 

40. The recording medium according to claim 39, 
wherein said step of detecting as to the lateral 
direction comprises the steps of: 

extracting only a vertical high frequency com- 
ponent from said video signal; 
taking an absolute value of said extracted high 
frequency component signal; 
accumulating/adding said absolute-value- 
taken high frequency component signal in the 
horizontal direction; 

again extracting high frequency component 
from said accumulated /added high frequency 
component signal; 

accumulating/adding a signal outputted in said 
step of again extracting high frequency compo- 
nent on a predetermined N-poInt basis (N is a 
positive integer); 

detecting said block noise level of said video 
signal by computing the signal outputted in said 
step of again extracting high frequency compo- 
nent in the temporal direction; 
determining a maximum value and a position 
thereof among N-piece accumulated/added 
values determined by said accumulation/addi- 
tion; and 

masking said detected block noise level at said 
position of the maximum value, and determin- 
ing a vertical block boundary corresponding to 
the position, and 

said step of detecting as to said longitudi- 
nal direction comprises the steps of: 

extracting only a horizontal high frequency 
component of said video signal; 
taking an absolute value of said extracted high 
frequency component signal; 
accumulating/adding said absolute-value- 
taken high frequency component signal in the 
vertical direction; 

again extracting high frequency component 
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from said accumulated/added high frequency 

component signal; 

accumulating/adding a signal outputted in said 
step of again extracting high frequency compo- 
nent on a predetermined N-point basis; 5 
detecting said block noise level of said video 
signal by computing the signal outputted in said 
step of again extracting high frequency compo- 
nent in the temporal direction; 
determining a maximum value and a position io 
thereof among the N-piece accumulated/added 
values determined by said accumulation/addi- 
tion; and 

masking said detected block noise level at said 

position of the maximum value, and determin- i5 
ing a vertical block boundary corresponding to 
the position. 

A recording medium containing a program recorded 
thereon, to be run in a computer device, for detect- 20 
ing block noise from a video signal subjected to 
lossy encoding on a predetermined image block 
basis caused by decoding the video signal, the pro- 
gram for realizing an operational environment on 
said computer device further comprising the steps 25 
of: 

converting said video signal in an analog fash- 
ion into a digital fashion; 

decoding said digital-encoded video signal; 30 
outputting said decoded block boundary infor- 
mation; 

selecting either one of a video signal outputted 
in said converting step or a video signal output- 
ted in said decoding step as is externally 35 

instructed; 

detecting a lateral block boundary (where said 
block noise is generated) on a screen and a 
block noise level with respect to the video sig- 
nal outputted in said selecting step; 40 
detecting a longitudinal block boundary on a 
screen and a block noise level with respect to 
the video signal outputted in said selecting 
step; 

specifying said block boundary in both longitu- 45 
dinal and lateral directions from detection 
results obtained in said step of detecting the 
lateral direction and said step of detecting said 

longitudinal direction; and 

smoothing said video signal in a predetermined 50 
manner according to said block boundary in 
both longitudinal and lateral directions, wherein 
in said step of detecting as to lateral direction 
and said step of detecting as to longitudinal 
direction, said block boundary based on each 55 
of the detection results is outputted for the 
video signal outputted in said converting step, 
and said block boundary based on said 



decoded block boundary information are out- 
putted for the video signal outputted in said 
decoding step. 

42. The recording medium according to claim 41, 
wherein said step of detecting as to said lateral 
direction comprises the steps of: 

extracting only a vertical high frequency com- 
ponent of said video signal; 
taking an absolute value of said extracted high 
frequency component signal; 
accumulating/adding said absolute-value- 
taken high frequency component signal in the 
horizontal direction ; 

again extracting high frequency component 
from said accumulated /added high frequency 
component signal; 

accumulating/adding a signal outputted in said 
step of again extracting high frequency compo- 
nent on a predetermined N-point basis (n is a 
positive integer); 

detecting said block noise level of said video 
signal by computing the signal outputted in said 
step of again extracting high frequency compo- 
nent in the temporal direction; 
determining a maximum value and a position 
thereof among N-piece accumulated/ added 
values determined by said accumulation/addi- 
tion; and 

synchronizing with said selecting step, and 
selectively outputting either one of said block 
boundary information and said maximum value 
position; and 

masking said block noise level at the block 
boundary outputted in said selectively output- 
ting step, and determining a vertical block 
boundary corresponding to the position, and 

said step of detecting as to longitudinal 
direction comprises the steps of: 

extracting only a horizontal high frequency 
component of said video signal; 
taking an absolute value of said extracted high 
frequency component signal; 
accumulating/adding said absolute-value- 
taken high frequency component signal in the 
vertical direction ; 

again extracting high frequency component 
from said accumulated /added high frequency 
component signal; 

accumulating/adding a signal outputted in said 
step of again extracting high frequency compo- 
nent on a predetermined N-point basis; 
detecting said block noise level of said video 
signal by computing the signal outputted in said 
step of again extracting high frequency compo- 



29 



57 



EP0 998 146 A1 



58 



nent in the temporal direction; 

determining a maximum vaiue and a position 
tliereof among tine N-piece accumulated/added 
values determined by said accumulation/addi- 
tion; and 5 
synchronizing with said selecting step, and 
selectively outputting either one of said block 
boundary information or said position of the 
maximum value; and 

masking said block noise level at the block io 
boundary outputted in said selectively output- 
ting step, and determining a horizontal block 
boundary corresponding to the position. 



43. The recording medium according to claim 40 or 42, 15 
wherein, in said smoothing step further comprises: 

a horizontal step of extracting only a horizontal 
high frequency component of said video signal; 
a horizontal multiplying step of multiplying an 20 
output in said horizontal step and an output in 
said longitudinal detecting step; 
a step of deducting an output in said horizontal 
multiplying step from said video signal; 
a vertical step of extracting only a vertical high 25 
frequency component of said video signal; 
a vertical multiplying step of multiplying an out- 
put in said vertical step and an output in said 
lateral detecting step; and 

a step of deducting an output in said vertical 30 
multiplying step from said video signal, wherein 

said block noise is eliminated according to 
said block noise level. 

35 

44. The recording medium according to any one of 
claims 39 to 43, further comprising a step of con- 
trolling a picture enhancement level emphasizing 
an outline of said video signal according to said 
block noise level detected in said step of detecting 40 
as to the longitudinal direction and said step of 
detecting as to the lateral direction. 

45. The recording medium according to any one of 
claims 39 to 44, further comprising a step of sped- 45 
tying said video signal (types or quality thereof, for 
example) to be inputted in accordance with said 
block noise level detected in said step of detecting 

as to longitudinal direction and said step of detect- 
ing as to the lateral direction, wherein 50 

in said specifying step, said specification result 
is on-screen-displayed on a screen in a prede- 
termined format. 

55 

46. A recording medium containing a program recorded 
thereon, to be run in a computer device, for detect- 
ing block noise in the vertical or horizontal direction 



from a digital video signal subjected to lossy encod- 
ing on a predetermined image block basis caused 
by decoding the video signal, the program for real- 
izing an operational environment on said computer 
device comprising the steps of: 

extracting only a vertical or horizontal high fre- 
quency component of said video signal; 
taking an absolute value of said extracted high 
frequency component signal; 
accumulating/adding said absolute-value- 
taken high frequency component signal in the 
horizontal or vertical direction; 
again extracting high frequency component 
from said accumulated/added high frequency 
component signal; 

accumulating/adding a signal outputted in said 
step of again extracting high frequency compo- 
nent on a predetermined N-point basis (N is a 
positive integer); 

detecting said block noise level of said video 
signal by computing the signal outputted in said 
step of again extracting high frequency compo- 
nent in the temporal direction; 
determining a maximum value and a position 
thereof among N-piece accumulated/added 
values determined by said accumulation/addi- 
tion; and 

masking said detected block noise level at said 
position of the maximum value, and determin- 
ing a vertical or horizontal block boundary cor- 
responding to the position. 

47. A recording medium containing a program recorded 
thereon, to be run in a computer device, for control- 
ling a dot clock to be regenerated in a video 
processing system in which a digital video signal 
subjected to lossy encoding on a predetermined 
image block basis is processed, the program for 
realizing an operational environment on said com- 
puter device comprising the steps of: 

receiving said video signal, and detecting, with 
respect to the video signal, a block boundary 
(where said block noise is generated) in the 
longitudinal direction on a screen; and 
changing clock delay in such a manner that 
said block boundary detected in said step peri- 
odically has a single maximum point (peak) 
with respect to a clock generating device in 
which said dot clock used for said video 
processing system is generated based on a 
horizontal synchronizing pulse. 

48. The recording medium according to claim 47, 
wherein said detecting step further comprises the 
steps of: 
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extracting only a horizontal high frequency 

component of said video signal; 
taking an absolute value of said extracted high 
frequency component signal; 
accumulating/adding said absolute-value- 
taken high frequency component signal in the 
vertical direction; 

again extracting high frequency component 
from said accumulated/added high frequency 
component signal; and 

accumulating/adding the signal outputted in 
said step of again extracting high frequency 
component on a predetermined N-point basis 
(N is a positive integer). 
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